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High rates of discipline citations predict adverse life outcomes, a harm disproportionately borne by Black
and Latino boys. We hypothesized that these citations arise in part from negative cycles of interaction
between students and teachers, which unfold in contexts of social stereotypes. Can targeted interventions
to facilitate identity safety—a sense of belonging, inclusion, and growth—for students help? Experiment
1 combined social-belonging, values-affirmation, and growth-mindset interventions delivered in several
class sessions in 2 middle schools with a large Latino population (N � 669). This treatment reduced
citations among negatively stereotyped boys in 7th and 8th grades by 57% as compared with a
randomized control condition, 95% CI [�77%, �20%]. A growth-mindset only treatment was also
effective (70% reduction, 95% CI [�84%, �43%]). Experiment 2 tested the social-belonging interven-
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tion alone, a grade earlier, at a third school with a large Black population and more overall citations (N �
137 sixth-grade students). In 2 class sessions, students reflected on stories from previous 7th-grade
students, which represented worries about belonging and relationships with teachers early in middle
school as normal and as improving with time. This exercise reduced citations among Black boys through
the end of high school by 65%, 95% CI [�85%, �15%], closing the disparity with White boys over 7
years by 75%. Suggesting improved interactions with teachers, longitudinal analyses found that the
intervention prevented rises in citations involving subjective judgments (e.g., “insubordination”) within
6th and 7th grades. It also forestalled the emergence of worries about being seen stereotypically by the
end of 7th grade. Identity threat can give rise to cycles of interaction that are maladaptive for both
teachers and students in school; targeted exercises can interrupt these cycles to improve disciplinary
outcomes over years.

Keywords: school discipline, teacher–student relationships, social belonging, social-psychological
intervention, racial stereotypes
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In 2013–2014, Black boys represented 7.9% of public school
students but 25.2% of students suspended from school; Latino
boys also receive elevated rates of discipline citations (U.S. Gov-
ernment Accountability Office, 2018; see also Losen, Hodson,
Keith, Morrison, & Belway, 2015; Skiba et al., 2011; U.S. De-
partment of Education, 2012). Discipline problems pose both an
individual and a collective harm. They deny individual students
opportunities to learn and contribute to inequality in adult life
(Gregory, Skiba, & Noguera, 2010). They can have “collateral
damage” on peers’ achievement (Perry & Morris, 2014). And they
undermine teachers’ efforts, as the ability to create a classroom
climate in which students stay on task is one of the strongest
predictors of teachers’ contribution to student learning (Ferguson,
Phillips, Rowley, & Friedlander, 2015; Gates Foundation, 2010).
Racial disparities in school discipline have persisted in cohort after
cohort for many years (e.g., Losen et al., 2015). What causes high
rates of discipline citations among Black and Latino boys as
compared with White and Asian boys or girls generally?

At face value such large and persistent inequalities may seem to
be primarily the consequence of stable features of the social
context, such as violence or unpredictability in schools or in
students’ lives. They may also be attributed to stable characteris-
tics of individuals, such as to bias in teachers, who may overesti-
mate Black students’ likelihood of misbehaving (Kunesh & Nolte-
meyer, 2015; Pigott & Cowen, 2000; see also Gershenson, Holt, &
Papageorge, 2016; Quinn, 2017; Skiba et al., 2008), or to deficits
in self-control in boys (e.g., Duckworth & Seligman, 2006) and the
association between self-control and adolescent and adult out-
comes (Mischel, Shoda, & Rodriguez, 1989; Moffitt et al., 2011).

We focus, however, on a dynamic social-relational process: how
negative behavioral stereotypes influence students’ and teachers’
mutual perceptions and patterns of interaction in ways that under-
mine relationships over time (for a theoretical review, see Okono-
fua, Walton, & Eberhardt, 2016). Both students and teachers
interact aware of stereotypes that allege that Black and Latino
(hereafter negatively stereotyped) boys and men are violent, out-
of-control, “troublemakers,” or dangerous (Correll, Park, Judd, &
Wittenbrink, 2002, Correll et al., 2007; Eberhardt, Davies, Purdie-
Vaughns, & Johnson, 2006; Gilliam, Maupin, Reyes, Accavitti, &
Shic, 2016; Goff, Jackson, Di Leone, Culotta, & DiTomasso,
2014; Hugenberg & Bodenhausen, 2003; Kunesh & Noltemeyer,

2015; Okonofua & Eberhardt, 2015; Sagar & Schofield, 1980).
Notably, although past research has tended to describe these ste-
reotypes simply in racial terms, evidence is strongest for their
application to Black boys and men, consistent with our focus on
this race by gender subgroup. All but one of the studies cited above
examined only perceptions of and responses to Black boys or men;
the one that included female targets found disproportionate effects
for perceptions of Black boys as compared with Black girls (Gil-
liam et al., 2016; see also Celious & Oyserman, 2001). Less
research has examined stereotypes of Latinos as compared to
Black boys, but some evidence points to similar stereotypes
(Balderas, 2014; Gray, 2016; Gregory et al., 2010; Sadler, Correll,
Park, & Judd, 2012; Skiba et al., 2011).

Past research shows that stereotypes can create self-fulfilling
prophecies in social interaction, shaping perceptions of likability
(Snyder, Tanke, & Berscheid, 1977), and performance on job
interviews (Word, Zanna, & Cooper, 1974) and in academic test-
ing situations (Jacoby-Senghor, Sinclair, & Shelton, 2016; Steele
& Aronson, 1995). In real-world school settings, we theorize that
stereotype-based concerns affect not just initial exchanges but the
ongoing dynamics of interaction between students and teachers
and ultimately disciplinary outcomes over years. Stereotypes may
be especially relevant to school discipline, given the ambiguity in
many teacher–student interactions. Stereotypes can shape how
evaluators resolve ambiguity (Fiske & Taylor, 1991; Kunda,
1999), as when a teacher decides whether a bump was an act of
aggression or playful horsing around (Duncan, 1976; Sagar &
Schofield, 1980; see also Dovidio & Gaertner, 2000). Simultane-
ously, the perceived risk that social perception and judgments
could be shaded by negative stereotypes can give rise to psycho-
logical threat and behaviors in students that become self-fulfilling
(Steele, 1997), especially when this risk is ambiguous (Salvatore &
Shelton, 2007).

Thus, we suggest that inequality in school discipline arises, in
part, from small initial differences in social perception and inter-
action, which magnify over time as each party acts and reacts to
the other. We test this question in two randomized field experi-
ments. Can interventions that mitigate stereotype-based concerns
and foster instead a sense of belonging, inclusion, and growth in
students early in middle school forestall a negative cycle to im-
prove the unfolding of social experience for students? Could this
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approach partially remedy longstanding, high rates of disciplinary
citations among Black and Latino boys over a meaningful period
of time?

The transition to middle school is difficult for adolescents
(Eccles et al., 1993). Instead of a personal relationship with one
teacher and a single group of classmates as in elementary school,
students change classes and thus know their teachers and class-
mates less well. Teachers also have higher academic expectations
and punitive disciplinary policies become more commonplace, as
teachers increasingly seek to maintain control. At the same time,
students increasingly desire autonomy and respect, and may per-
ceive teachers’ disciplinary decisions as unfair (Yeager, Dahl, &
Dweck, 2018). The structural changes of middle school, combined
with the differing goals between students and teachers, create a
context ripe for discipline problems.

Even as all students face these challenges, negatively stereo-
typed boys may experience the most significant difficulties (Sim-
mons, Black, & Zhou, 1991), in part because the middle school
context also enables stereotypes. Such stereotypes, we theorize,
contribute both to identity threat among negatively stereotyped
boys and to bias in teachers’ disciplinary decisions (Okonofua,
Walton et al., 2016).

As Black and Latino students enter adolescence they become
increasingly aware of negative stereotypes about their group and
reasonably apprehensive about the prospect of being seen and
treated through the lens of these stereotypes (Cohen & Garcia,
2005; Yeager, Purdie-Vaughns, Hooper, & Cohen, 2017). Early
negative experiences that appear to confirm these fears may
prompt a wariness of teachers and reactive behavior. Notably,
social threats, both in general and those that arise from a stigma-
tized group identity, can contribute to aggressive and antisocial
behavior (e.g., Inzlicht & Kang, 2010; Twenge, Baumeister, Tice,
& Stucke, 2001) and to social deviance (Belmi, Barragan, Neale,
& Cohen, 2015; see also Tyler, 1990).

Simultaneously, the increasingly demanding and impersonal
nature of middle school may raise the risk that teachers will in fact
perceive and treat students in stereotypical ways. With more stu-
dents to oversee, teachers have less time to focus on each individ-
ual student, reducing opportunities to individuate students, which
can mitigate stereotyping (Locksley, Hepburn, & Ortiz, 1982;
Pratto & Bargh, 1991; Rubinstein, Jussim, & Stevens, 2018).
Teachers must also make many micro decisions rapidly, often
under considerable pressure. Even when teachers do not endorse
stereotypes explicitly (Warikoo, Sinclair, Fei, & Jacoby-Senghor,
2016; see also Quinn, 2017), stereotypes can function to create
hypotheses or expectations (Darley & Gross, 1983). Pejorative
expectations may facilitate the perception of misbehavior among
Black and Latino boys and decisions to discipline them more
frequently and more severely (Skiba et al., 2011; Skiba, Michael,
Nardo, & Peterson, 2002). Such bias is especially likely as teachers
respond to ambiguous incidents (Duncan, 1976; Sagar & Scho-
field, 1980; Skiba et al., 2002), or to repeated misbehaviors, which
may be seen more rapidly as a problematic pattern when the
student belongs to a negatively stereotyped group. Just a second
minor infraction is enough for teachers to feel more troubled by a
Black boy, to be more likely to identify him as a “troublemaker,”
and to desire to discipline him more severely than the same
behavior from a White boy (Okonofua & Eberhardt, 2015).

Thus, stereotypes may fuel a self-perpetuating cycle of vigi-
lance, perceptions of disrespect, and mistrust in middle school
between Black and Latino boys, the primary target of discipline-
related stereotypes, and teachers, the primary arbiters of disciplin-
ary decisions (Okonofua, Walton et al., 2016; see also Gregory &
Weinstein, 2008). If unchecked, this cycle may persist through
high school and contribute to disparities in high school dropout
(Hirschfield, 2009), postsecondary enrollment (Yeager, Purdie-
Vaughns et al., 2017), and unemployment (Ritter & Taylor, 2011).
This cycle becomes difficult to escape, as Black men are dispro-
portionately more likely to be incarcerated than White men (Mc
Kinnon & Bennett, 2005) and to return to prison after release
(Jung, Spjeldnes, & Yamatani, 2010).

Within school settings, this cycle endures because of the
perceptions and actions of both students and teachers. However,
our theoretical approach should not be misunderstood as plac-
ing blame or responsibility (Okonofua, Walton et al., 2016).
Whatever their causal role, in our theory neither children nor
teachers are necessarily to blame for high levels of discipline
citations; rather, a cycle of interactions fueled by a mutual
awareness of negative stereotypes is at fault. As for partners in
a distressed marriage (Gottman et al., 1976), toxic interactions
become difficult to escape as patterns become entrenched. Yet
this analysis implies that discipline citations may be reduced
through early intervention with either teachers or students.

Focusing on teachers as an entry point to this system, one
previous study encouraged middle-school math teachers to
adopt an empathetic mindset toward misbehaving students—to
understand and value students’ perspective, even when this
perspective seems unreasonable; to sustain positive relation-
ships with students even when they misbehave; and to help
students improve from within the context of such relationships
(Okonofua, Paunesku, & Walton, 2016; see also Gregory et al.,
2016). Implemented at five middle schools on the West Coast
with a large Latino population, this intervention facilitated
more respectful exchanges and halved suspension rates among
racially diverse middle-school students over a school year as
compared with students whose math teachers had received
randomized control materials. Even as math teachers were the
only teachers to be randomized, students of treated math teach-
ers received lower suspensions from all of their teachers.

Another study examined an important exchange between
students and teachers, the provision by teachers of critical
academic feedback, at a school on the East Coast with a large
Black population. Focusing on students who were performing
moderately well in the fall of seventh-grade but could reason-
ably improve (“B” and “C” students, an 88-person subset of the
full 277 correlational sample), researchers appended a note
written by teachers to teachers’ feedback on these students’
essays about a personal hero in the spring semester of that year.
The note conveyed that the teacher gave the feedback because
he or she had high standards for the student and believed the
student could reach those standards. This “wise feedback” note
protected moderately well-performing Black students’ trust in
teachers in general over the rest of the seventh-grade school
year (Yeager et al., 2014) and reduced discipline citations in
eighth grade (Yeager, Purdie-Vaughns et al., 2017).

In both studies, a positive experience with a single teacher at a
key developmental point improved students’ interactions with
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other teachers, reducing discipline problems that arose from inter-
actions with, respectively, all teachers in the school during the
same school year or grade-level teachers the next school year.
These results imply that students’ developing high-level beliefs
about their social standing in school and relationships with teach-
ers in general—beliefs relevant to their experience of identity
threat—may contribute to discipline outcomes (see Gregory &
Weinstein, 2008; Okonofua, Walton et al., 2016). Focusing on
students, the present research tests whether promoting identity-
safety directly in students could mitigate the negative cycles of
interaction that give rise to sustained, high levels of discipline
citations. We predicted that the benefits of this student-based
approach would be greatest among Black and Latino boys, who
experience the most severe behavioral stereotypes.1 We thus im-
plemented targeted exercises to promote beliefs in students that
they can belong and learn in school and that their identity and
values are accepted and welcome—what we call identity safety,
drawing on past scholars (Purdie-Vaughns & Walton, 2011;
Steele, 2010; Steele & Cohn-Vargas, 2013). If such exercises help
negatively stereotyped boys reframe early interactions in middle
school, they may improve students’ early patterns of behavior,
such as by reducing reactivity to negative or ambiguous ex-
changes. This improved behavior may foster better impressions in
teachers, disconfirming negative stereotypes teachers may have, at
least as applied to individual students. Teachers might then engage
more positively with these students and give them the benefit of
the doubt in future instances, forestalling the perception of a
pattern of misbehavior (Okonofua & Eberhardt, 2015). As cycles
of interaction improve, students may feel more confident in their
belonging and less stereotyped (see Cohen, Garcia, Purdie-
Vaughns, Apfel, & Brzustoski, 2009; Walton & Cohen, 2011),
reinforcing a positive cycle that gives rise to lasting reductions in
disciplinary citations.

At a high level, an important contribution of the present research
is in testing the contribution of students’ experience of social-
identity threat to inequality in school discipline. We do so by
taking a field experimental approach, testing whether targeted
exercises to mitigate identity threat can change the system of
interactions that produces high-levels of discipline problems in
school. This approach complements teacher-focused approaches
(Gregory et al., 2016; Hamre et al., 2012; Okonofua, Paunesku et
al., 2016), and structural changes to support identity safety, such as
ethnic studies curricula, which can also benefit Black and Latino
adolescents (Dee & Penner, 2017), as well as school climate
interventions (Bradshaw, Koth, Thornton, & Leaf, 2009) and rel-
evant legislation (Rafa, 2018). Relative to approaches like these,
the present research tests the specific causal role of students’
experience of identity threat in the propagation of negative dy-
namics forward in time, and the potential for targeted exercises
that address this experience to alter this system and improve an
outcome of importance for both students and teachers.

By tracking outcomes up to seven years posttreatment, the
present research also contributes to a question of broad importance
for the field: How can brief psychological exercises, in at least
some cases, cause significant, lasting change in individuals’ lives,
such as to raise achievement or improve college-going years into
the future (Cohen et al., 2009; Goyer et al., 2017; Walton &
Cohen, 2011)? Consistent with developing theory (e.g., Cohen &
Sherman, 2014; Kenthirarajah & Walton, 2015; Walton & Wilson,

2018; Yeager & Walton, 2011), we propose in the context of
school discipline that a shift in how students make sense of their
experience in school need not stay isolated in the minds of stu-
dents. Instead, a change in meaning and interpretation can alter
students’ developing social experience. By altering students’ be-
havior in the presence of and toward teachers, and teachers’
responses to that behavior, identity-safety interventions may im-
prove ongoing (or “recursive”) cycles in a critical relationship.
This approach draws on research on close relationships, which
finds that interventions to alter how people make sense of marital
conflicts (Finkel, Slotter, Luchies, Walton, & Gross, 2013) or their
partner’s feelings for them (Marigold, Holmes, & Ross, 2007,
2010) can instigate cycles of behavior that improve relationships
over time (see also Gottman et al., 1976). We suggest that change
in relationships can serve as an important vehicle for lasting
change in areas of people’s lives beyond the relationship (e.g.,
Newcomb, Koenig, Flacks, & Warwick, 1967). Consistent with
our theorizing, teacher expectancies are thought to cause lasting
gains in student learning by altering cycles of interaction between
teachers and students, where higher expectations, better teaching,
and greater care from teachers produce greater engagement and
learning in students (Rosenthal & Jacobson, 1968). Likewise,
improvement in students’ approach to learning as induced by a
psychological intervention can be noticed by teachers (Blackwell,
Trzesniewski, & Dweck, 2007), positioning them to respond pos-
itively, sustaining change (Skinner & Belmont, 1993). Moreover,
in examining interactions with new teachers year upon year, we
suggest that identity-safety interventions can improve patterns of
interactions with important types of relationship partners, not just
with a specific relationship partner (see Yeager, Purdie-Vaughns et
al., 2017).

This approach also extends past research examining the mech-
anisms that can lead identity-safety interventions in particular,
such as social-belonging and values-affirmation interventions, to
cause lasting gains. Past research has focused on how these inter-
ventions can mitigate cycles of threat and poor performance (Co-
hen et al., 2009), forestall global interpretations of adversities
(Walton & Cohen, 2007, 2011; Sherman et al., 2013; Yeager,
Purdie-Vaughns et al., 2017), promote engagement with peers and

1 Our focus on Black and Latino boys contrasts with past research but
this difference reflects specific methodological decisions. Okonofua and
colleagues (2016) found that the teacher treatment lowered suspension
rates across student Race � Gender groups, even as the observed reduction
was from a higher base for Black and Latino boys, consistent with national
data (U.S. Government Accountability Office, 2018). All students may
benefit from a teacher who responds more positively in discipline situa-
tions. Although Yeager and colleagues’ (2017) wise-feedback note might
also be expected to produce the largest reduction in disciplinary citations
for Black boys, a reduction for all Black students was found. However, by
including only students who had earned a B or C GPA in the previous
semester, the study disproportionately excluded Black boys with low
grades and these students also had especially high baseline levels of
disciplinary citations. Reanalysis of original data from the full sample (N �
277; osf.io/3hpu8) shows that, in sixth grade, Black boys had more disci-
pline citations than any other Race � Gender group, consistent with the
present research, yet those Black boys who participated in the wise-
feedback study had fewer sixth-grade citations than those who did not
participate (Mparticipants � 2.41; Mnonparticipants � 3.65). Had those Black
boys been included in the experimental study, they may have shown
especially large reductions if assigned to treatment. The present studies, by
contrast, included participants regardless of baseline indices.
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potential mentors (Walton & Cohen, 2007; Walton, Logel, Peach,
Spencer, & Zanna, 2015; Yeager, Walton et al., 2016), and help
students enter more advanced academic tracks (Goyer et al., 2017).
We contribute a focus on recursive processes in teacher–student
relationships.

We report two studies. Experiment 1 combines three identity-
safety interventions, social belonging (Walton & Cohen, 2011),
growth mindset (Paunesku et al., 2015), and values affirmation
(Cohen et al., 2009), and tests this combined treatment on disci-
plinary citations in a relatively large sample over 2 years, during
the seventh and eighth grades. It also tests the growth-mindset
intervention as a standalone treatment. Experiment 2 tests the
social-belonging intervention alone. Although it uses a smaller
sample, Experiment 2 focuses on the population at greatest risk,
Black boys (U.S. Government Accountability Office, 2018). It
examines, moreover, a context in which students interact with an
almost-all White teaching staff, as is the case in many schools
(Gay & Howard, 2001) but one that may exacerbate racial tensions
and miscommunications (Cohen, Steele, & Ross, 1999; Dee, 2004;
Gershenson, Hart, Lindsay, & Papageorge, 2017; Pigott & Cowen,
2000; Wright, 2016). Experiment 2 also features longitudinal
analyses over a longer (7-year) assessment period, sixth grade
through 12th grade, to better understand effects over time. A
contribution of this research is in testing whether existing inter-
ventions that, in previous research, have primarily been examined
in terms of one outcome (achievement) can also affect other
important outcomes (discipline; see Gregory et al., 2010). We also
adapt the social-belonging intervention, which has previously been
tested only with college students (e.g., Walton & Cohen, 2011), to
examine its potential benefit for early adolescents.

Experiments 1 and 2 were conducted as separate longitudinal
field experiments and thus had somewhat different goals and
designs. Yet we report them together as they inform each other and
their samples and results are complementary. Although Experi-
ment 1 was conducted second and Experiment 2 first, we present
them in reverse order for ease of exposition. In both studies we
were most interested in effects on negatively stereotyped boys,
given behavior-related stereotypes and their disproportionate rates
of disciplinary citations, but we also explored effects for other
groups.

Both studies provide a window into the recursive social-
relational and psychological processes that can allow a change
initially triggered by a brief, time-limited intervention to last. First,
we tested whether the interventions would reduce subjective cita-
tions early in middle school, which otherwise may instigate a
negative recursive cycle thereafter. Relative to objective citations
(e.g., “being tardy”), subjective citations (e.g., “insubordination”)
require teachers to exercise judgment regarding both whether an
infraction occurred and, if so, its severity. Past research shows that
racial inequalities are substantially larger for subjective than for
objective citations (Skiba et al., 2002; see also Yeager, Purdie-
Vaughns et al., 2017). Subjective citations may both reflect mis-
trust that has built up between students and teachers and deepen
that mistrust, and as such contribute to the recursion of discipline
problems over time. If the interventions mitigate this cycle, early
effects may emerge on subjective citations.

Second, both studies include specific analyses to further inform
how the interventions may mitigate negative discipline cycles.
These analyses differ across studies so as to be appropriate to each

context (overall level of discipline citations and distribution of
subjective vs. objective citations) and design (assessment period,
sample size). In Experiment 1, where the sample is larger but rates
of citations are lower, we tested whether the intervention reduced
the risk that one subjective citation led to another in seventh grade,
the year the intervention was delivered, and if it reduced the risk
that students who received one or more subjective citations in
seventh grade had any citations (subjective or objective) the next
school year (cf. Okonofua & Eberhardt, 2015). In Experiment 2,
the unprecedented temporal window, a 7-year assessment period,
higher rates of citations, and a more even distribution of subjective
and objective citations (in Experiment 1, most citations were
subjective) allowed a more nuanced examination of patterns within
and across school years. If negative dynamics emerge over time as
Black boys and specific (mostly White) teachers interact, these
may manifest as rising numbers of subjective citations within the
school year early in middle school. An intervention that remedies
a toxic cycle may thus have the greatest effect in reducing sub-
jective citations later in the school year. In addition, Experiment 2
examined corresponding psychological changes in students, in-
cluding whether the intervention reduced uncertainty about be-
longing in students (i.e., reduced the degree to which students
reported that challenges in school made them feel they do not
belong, Walton & Cohen, 2007), forestalled worries about being
seen and treated in light of negative stereotypes (cf. Cohen et al.,
2009; Walton & Cohen, 2011), and promoted students’ belief in
their overall level of belonging in their school (Walton & Cohen,
2011; Walton et al., 2015).

Finally, an important question involves the role of the social
context. Experiences of identity threat arise from contexts; miti-
gating threat then allows students to pursue whatever opportunities
are available to them in the context they experience. Identity-safety
interventions are not magic bullets. They will not always produce
the same gains; instead, consistent with the Lewinian tradition in
social psychology, they reveal the constraints and affordances of a
social system (see Cohen & Sherman, 2014; Walton & Wilson,
2018; Yeager & Walton, 2011). In an initial effort to explore the
role of the social context, the two schools featured in Experiment
1 and the school featured in Experiment 2 differed along a variety
of dimensions, including region of the country, socioeconomic
status of students, primary race-ethnicity of students, and overall
level of disciplinary citations. In the General Discussion section
we return to the role of the social context and discuss potentially
important contextual moderators of treatment effects (see also
Borman, Grigg, Rozek, Hanselman, & Dewey, 2018; Broda et al.,
2018; Hanselman, Rozek, Grigg, & Borman, 2017; Protzko &
Aronson, 2016; Walton et al., 2015).

Experiment 1

Experiment 1 tested whether social-belonging, growth-mindset,
and values-affirmation interventions could, in combination, reduce
discipline problems for negatively stereotyped boys. Although
these interventions developed separately in the literature, they
address interrelated processes, each of which contributes to stu-
dents’ overall experience of psychological threat or safety in
school (for comparisons of these interventions, see Garcia &
Cohen, 2012; Rattan, Savani, Chugh, & Dweck, 2015; Walton,
Paunesku, & Dweck, 2012; Yeager & Walton, 2011). Each helps
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students represent themselves in school in ways broader than a
psychological threat would allege—as more than a token of a
group who might not belong or as a person of fixed and low
academic ability. Instead, they invite students to see themselves as
adequate and capable, as people with enduring values who can
connect, grow, and belong. In this sense, each encourages an
“expandable self,” counteracting the narrow representation of the
self implied by a psychological threat (Walton et al., 2012). Each,
moreover, can facilitate students’ sense of belonging in school
over time (see Walton & Brady, 2017). Yet they do so in some-
what different ways.

The social-belonging intervention features survey results and
stories from older students to convey that challenges and worries
about belonging are normal in an academic transition and improve
with time, not evidence of a permanent lack of belonging. Students
then reflect on their own experience and how it reflects this
process of change, often in a message or letter for future students.
The exercise gives students a more adaptive narrative with which
to make sense of adversities they face. Past studies of students in
the transition to college find that the treatment helps students
sustain a sense of belonging in the face of day-to-day adversities,
stay academically engaged in college, and build stronger peer and
mentor relationships (Walton & Cohen, 2011; Walton et al., 2015;
Yeager, Walton et al., 2016). A contribution of the present re-
search is in adapting the intervention for middle school and testing
whether the more hopeful lens it provides for making sense of
early challenges in middle school can set in motion a cycle of
better interactions with teachers to cause lasting reductions in
discipline citations.

The growth-mindset intervention conveys that intelligence is not
fixed but can grow with hard work, good strategies, and help from
others, often featuring findings from neuroscience about the mal-
leability of the brain and the metaphor that the brain can grow “like
a muscle” (e.g., Aronson, Fried, & Good, 2002; Blackwell et al.,
2007; Paunesku et al., 2015). Rather than negative group-laced
inferences that can arise from social adversities (“I/people like me
don’t belong here”), growth-mindset interventions aim to remedy
negative inferences that can emerge from academic setbacks (e.g.,
“I’m bad at school”) by representing academic improvement as
possible. Although research on growth and fixed mindsets did not
develop specifically to understand the effects of negative stereo-
types, worries about ability and about belonging can feed on one
another in environments defined by achievement (e.g., school) to
form a toxic cycle and contribute to identity threat. Indeed, the
perception that peers and instructors in school hold a fixed theory
of intelligence can, in combination with perceptions of negative
stereotypes about the intelligence of specific groups, contribute to
feelings of nonbelonging among people subject to those stereo-
types (Good, Rattan, & Dweck, 2012; see also Emerson & Mur-
phy, 2015; Rattan et al., 2018). Moreover, growth-mindset exer-
cises, especially when administered in classroom settings, may
seem to reflect the core values of the teacher or the institution and
thus reassure students that stereotypes of fixed inability will not be
applied to them there (see Emerson & Murphy, 2015; Yeager,
Walton et al., 2016). Although growth mindset interventions have
not focused on discipline outcomes, other research finds that
representations of growth and the possibility of improvement can
reduce discipline problems for Black boys (Oyserman, Terry, &
Bybee, 2002).

Values-affirmation interventions, like social-belonging inter-
ventions, were developed specifically to understand and mitigate
threat that arises from negative stereotypes (Cohen, Garcia, Apfel,
& Master, 2006). However, instead of providing students an adap-
tive narrative with which to make sense of adversities in school
(e.g., “It is normal to worry about belonging at first”), values-
affirmation interventions seek to bolster students’ sense of per-
sonal adequacy to help them cope with identity threat (e.g., “I am
ok” or “I am good enough”; for reviews, see Cohen & Sherman,
2014; Garcia & Cohen, 2012). They do so through exercises that
invite students to reflect on and write about personally important
values (Cohen et al., 2006, 2009). Reflecting on core values
reminds students of unconditional sources of worth, restoring a
sense of personal security and adequacy that helps them confront
threats more effectively. Notably, this enhanced sense of security
can forestall global interpretations of day-to-day adversities in
school (Sherman et al., 2013) and support students’ sense of
belonging (Cook, Purdie-Vaughns, Garcia, & Cohen, 2012)—
processes that parallel those set in motion by the social-belonging
intervention (Walton & Cohen, 2007, 2011; Walton et al., 2015).

Experiment 1 tested an “omnibus” condition, combining all
three interventions. It seemed possible that this combined treat-
ment might be more effective than any treatment on its own, either
by reaching a broader group of students or by increasing the
impact on individual students. We also included a growth-mindset-
only condition to begin to test the effects of each treatment, and in
part given the larger goals of that particular study to understand
achievement gaps more broadly. (Experiment 2 tests a social-
belonging only condition.)

The intervention was delivered in six class sessions over the first
two thirds of the seventh-grade school year. In the combined
condition, there were two doses per component (social belonging,
growth mindset, and values affirmation), with one dose (a single
15- to 20-min session) of each delivered in each semester of
seventh grade. Seventh grade—rather than sixth grade, as in Ex-
periment 2—was chosen because (a) this is when past growth-
mindset (Blackwell et al., 2007) and values-affirmation interven-
tions (Cohen et al., 2009) have been delivered effectively in
middle school; (b) seventh grade is associated with rising social
and academic challenges and growing racial disparities in school
trust and concerns about being seen stereotypically (Yeager,
Purdie-Vaughns et al., 2017), a pattern also seen in Experiment 2
(see Figure 6); and (c) pilot testing raised concerns about students’
ability to self-administer reading-and-writing exercises in sixth
grade in this population.

The two middle schools that participated in Experiment 1 dif-
fered in important ways from the school that participated in Ex-
periment 2 (see Table S1). Mostly prominently, they were located
in the Western rather than the Northeastern United States and, as
provided by publicly available data, were lower in socioeconomic
status (more students received free or reduced lunch), contained a
primarily Latino rather than Black racial-ethnic student sample,
more of the teachers were non-White, and fewer had a Master’s
degree or higher. There were also fewer disciplinary citations
overall. Among control-condition students, the Experiment 1
schools had, on average, 0.68 citations per year per student in
seventh and eighth grade versus 2.38 in Experiment 2 (see Table
S25). A similar proportional difference was present among
control-condition negatively stereotyped boys (MExp1 � 1.50 vs.
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MExp2 � 6.45). Further, the citations at Experiment 1’s schools
were mostly subjective in nature (77% of citations at one school
site and 78% at the other) rather than evenly divided between
subjective and objective as in the Experiment-2 school (where
53% of all citations issued were subjective).

Method

Participants and school settings. The two middle schools
that participated in Experiment 1 met specific screening criteria.
These criteria ensured that the schools included large numbers of
low-income and racial-minority students and were large and stable
enough to support a research study. Each had similar total enroll-
ment, a sizable population of negatively stereotyped students (as
noted, mostly Latino), a proportion of students receiving free and
reduced lunch greater than 30%, less than 10% student mobility
rate, and clear racial achievement gaps in academic performance.
At the time of recruitment, both schools had an Academic Perfor-
mance Index lower than 800, the target score the state required to
demonstrate adequate academic performance and progress.

The two schools in Experiment 1 had slightly different demo-
graphic profiles (see Table S1). Middle School 1 (n � 341 ran-
domly assigned student participants) contained 64% negatively
stereotyped students (students who were not White or Asian), and
nearly half (48%) of the student body received free or reduced
lunch. Middle School 2 (n � 401 randomly assigned student
participants) contained 42% negatively stereotyped students.
Fewer of its students received free and reduced lunch (34%), and
it had a higher academic progress score (795 vs. 782 for Middle
School 1 in the year the schools were recruited, 2 years prior to the
start of the study).

We obtained consent from nearly the entire cohort in the rele-
vant grade (seventh grade) in each school (Middle School 1: 96%;
Middle School 2: 94%). Negatively stereotyped students in Exper-
iment 1 were primarily Latino (n � 305; 41% of the total sample
combining middle school sites) along with a smaller number of
Black students (n � 38) and students of other non-Asian racial-
ethnic groups (n � 29), including American Indian or Alaskan
Native (n � 14), Native Hawaiian or other Pacific Islander (n �
4), and those who identified with two or more races (n � 11).
Given our interest in mitigating discipline citations among all
racial-ethnic students who face negative discipline stereotypes
(even as these may be strongest for Black boys), analyses com-
bined these groups into a single category. This negatively stereo-
typed group included 193 boys (160 Latino, 16 Black, and 17 from
other non-Asian, non-White ethnicities).

The nonstereotyped category included White (n � 264) and
Asian (n � 106) students across both genders. Asians were
grouped with Whites because they are not subject to the same
negative intellectual or behavioral stereotypes as other racial-
ethnic groups (e.g., see Quinn, 2017). Table S3 shows the race-
ethnicity of students by condition, for the full sample and for each
middle school separately.

Procedure. All participants and their parent/guardian(s) pro-
vided informed consent to participate in the study. Parent consent
forms were either mailed or sent home with students prior to the
new school year. In an effort to remove barriers to participation for
low-socioeconomic status students, the procedure relied upon pas-
sive consent; only students whose parents returned the signed

opt-out form were excluded from the study. Student assent was
also obtained for each of the intervention activities. All procedures
and data collection were approved by the Stanford University
Institutional Review Board and by institutional agreements with
the partner schools.

At the start of seventh grade, students were randomly assigned
to one of three conditions, with approximately one third of students
assigned to each condition. Each condition involved six class
sessions, three per semester: (a) a control condition (n � 246) in
which students were provided neutral activities during all six
sessions; (b) a combined condition (n � 248) in which students
were provided exercises for values affirmation, growth mindset,
and social belonging, in two sessions, six sessions in total; and (c)
a growth-mindset-only condition (n � 248) in which students were
provided the growth-mindset intervention in two sessions and
neutral activities in the other four sessions.

Random assignment was conducted using a stratified random
sampling technique: Students were randomized to condition within
Race � Gender groups within seventh-grade classrooms, within
school. Reflecting school preferences, students were randomized
in science classrooms at Middle School 1 and in social studies
classrooms at Middle School 2. Teachers were blind to student
condition.

One “dose” of each intervention was delivered in both the fall
semester (Grading Periods 1 and 2) and spring semester (Grading
Periods 3 to 5, those after the winter holiday break) of seventh
grade, in a cyclical fashion. The order each semester was values
affirmation, growth mindset, and social belonging. Interventions
were introduced cyclically, rather than consecutively, after pilot
research suggested the former would increase student engagement.
Values affirmation was introduced first because prior studies show
it is most effective early in the school year, prior to any decline in
performance (Cook et al., 2012). First-semester doses were admin-
istered in Weeks 3, 9, and 13 of the school year; this encompassed
the first 30% of the school year. Second-semester doses were
administered in Weeks 22, 25, and 29; this was from 51% to 67%
of the school year. Second-semester doses were compressed to
maximize the potential impact on discipline outcomes over the
remainder of the school year. See Table S4 for a detailed study
timeline.

Retention of participants. Of the 742 students originally
randomly assigned, 722 students had nonmissing seventh-grade
discipline data (712 students had nonmissing eighth-grade disci-
pline data). Retention rates (i.e., number of students with nonmiss-
ing outcome data) did not differ by condition (see online supple-
mentary materials). We defined the primary sample as participants
with available outcome data who saw the assigned randomized
materials given in all three sessions in Semester 1 of seventh grade
(i.e., at least the first three of six exercises administered during the
seventh-grade school year, N � 669). This was the minimum
number of doses required for a combined-condition student to have
seen materials for all three interventions that comprised that con-
dition, and also ensured that the growth-mindset only condition
saw materials for at least one of the two growth-mindset interven-
tion sessions. Students who did not see this material were generally
absent and unavailable for make-ups. This primary sample com-
prised 175 negatively stereotyped boys, 153 negatively stereotyped
girls, 172 nonstereotyped boys, and 169 nonstereotyped girls.
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Of students who saw materials for the first three sessions, 95%
(n � 637; 86% of the total sample) completed essay prompts in all
three sessions with appropriate responses (i.e., indicating they had
read and comprehended the materials; inappropriate responses
were blank or did not answer the question; see online supplemen-
tary materials). A total of 621 students (93% of the primary
sample) saw assigned randomized materials in all six sessions
offered across Semesters 1 and 2 in seventh grade. Of these, 94%
(N � 581; 87% of the primary sample) completed all six sessions
with appropriate responses. Though, as these descriptive statistics
indicate, students generally provided appropriate responses, these
were not used to determine selection into the sample, which was
based only on taking part in the first three intervention sessions, as
described above.

Identity safety interventions. Each intervention session was
brief (15–25 min per session), administered in class, and involved
a personalized, interactive reading-and-writing exercise. The
social-belonging and growth-mindset interventions were delivered
online; the values-affirmation exercise was distributed in class in
sealed envelopes marked with each student’s name and collected
by teachers at the end of the session in resealed envelopes (using
the same procedure as Cohen et al., 2009). While teachers admin-
istered the materials and oversaw the intervention sessions, they
were blind to their content and to individual students’ condition
assignment.

Values affirmation comprised two 15-min writing exercises in
which students reflected on their core values and wrote about why
those values were important to them (Cohen et al., 2009). The
growth-mindset intervention, adapted from Paunesku et al. (2015),
comprised two 20-min sessions that used examples from neuro-
science and other students, along with guided writing prompts, to
convey that intelligence can grow with hard work, effective strat-
egies, and help from others. The social-belonging intervention was
similar to that used in Experiment 2 with modest tailoring for the
two school contexts in Experiment 1 informed by focus groups
with older students at these schools. Described in more detail in
Experiment 2, for which the middle-school version was first de-
veloped, it comprised two 25-min sessions in which students read
brief stories about how older students initially worried about fitting
in at middle school and how these concerns dissipated with time.
See online supplemental materials for further description and
Tables S5 to S7 for sample student responses to essay prompts
within each intervention exercise.

Each control session involved exercises matched in length and
interactivity to the treatment exercises; these were adapted from
control materials used in past intervention trials. The values-
affirmation control condition involved reflecting on how values
not important to the self might be important to others (Cohen et al.,
2009). The growth-mindset control condition involved learning
about how scientists study the brain and the functions of its four
lobes (Paunesku et al., 2015). The social-belonging control con-
dition conveyed that most students initially have little interest in
state government when they enter seventh grade but come to care
more about it as they spend more time in middle school (developed
in Experiment 2).

Dependent measures. We tracked discipline citations over 2
years, during the seventh-grade intervention year and through
eighth grade (i.e., the remainder of middle school).

Average annual total citations in seventh and eighth grade.
The primary outcome was the average annual discipline citations a
student received in seventh and eighth grade (average total cita-
tions per year over two years), as provided by official records from
the school district that oversaw both schools. We represented this
outcome as an annual average rather than a sum because a few
students left the school district each year (see Tables S8 and S9).
We also examined the total number of citations students received
in each grade separately.

Average annual subjective citations in seventh and eighth
grade. We coded the brief description the school district pro-
vided for each citation to categorize citations as subjective or
objective, drawing from classifications used in past research
(Skiba et al., 2002) and policies specified in the discipline hand-
books from this and other school districts (we intended our coding
scheme to be inclusive enough to permit its application beyond the
schools in the present sample). We used the same coding scheme
across both experiments (see Tables S10–S11).

Subjective citations (e.g., “insubordination” or “disrespect”; see
Gregory & Weinstein, 2008; Skiba et al., 2011, 2002) involved
both interactive and ambiguous behaviors that required discretion
on the part of the person observing or targeted by the behavior (a
teacher or other school official) in determining whether a violation
of a discipline policy had occurred. For these events, observers
could disagree about whether an infraction had occurred and, if so,
the severity of the consequence it warranted (they thus had to make
a “judgment call”; see Yeager, Purdie-Vaughns, et al., 2017).
Additionally, subjective citations often involve routine interper-
sonal interactions in the classroom and could thus be influenced by
a teacher’s preexisting relationship with a student and, in turn,
influence that relationship going forward. Thus, from the student
perspective, subjective citations might seem to be associated with
an inconsistent application of rules by teachers.

Objective citations (e.g., “being tardy” or “cutting class”) typi-
cally reflected the violation of a specific or objective rule that was
also associated with a specific consequence, requiring less discre-
tion and thus increasing consistency in disciplinary judgments.
These citations might also be observed by a wider range of staff
members than classroom teachers. At the Experiment 1 schools,
nearly 80% of the total citations issued at each school were
subjective. Although this distribution prohibits comparisons of
subjective versus objective citations in this sample, it means that
overall analyses involve primarily subjective citations. To facili-
tate comparison with Experiment 2, we also examine treatment
effects on subjective citations alone.

Baseline measures.
Baseline disciplinary behavior. In both experiments, we used

disciplinary outcomes in the school year immediately prior to the
intervention as a covariate in analyses to increase the precision of
treatment estimates (due to random assignment, this covariate was
balanced between conditions, as explained further below). As
Experiment 1’s intervention was administered in seventh grade,
the relevant baseline covariate was total sixth-grade citations (Ex-
periment 2 used fifth-grade citations), M � 0.37, SD � 1.68,
Min � 0, Max � 31. Because the measure was positively skewed
(skewness � 11.59; Kurtosis � 184.06), we tried various trans-
formations appropriate for positive skewness to reduce the skew.
As in Experiment 2, a log transformation (natural log of 1 � the
original variable) resulted in the greatest reduction in positive
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skew (skewness � 3.35; Kurtosis � 16.65). The resulting vari-
able had a mean of 0.16 and standard deviation of 0.42, with the
maximum reduced to 3.47. (Experiment 2 also includes teacher
ratings of preintervention classroom behavior as a covariate; these
were not available in Experiment 1.)

Though analyses controlled only for baseline disciplinary be-
havior, we also used the following variables to assess baseline
equivalence.

Baseline academic performance. Baseline academic perfor-
mance was students’ core course GPA in both semesters of sixth
grade, M � 3.15, SD � 0.95, Min � 0.33, Max � 4.33. Data were
available for 95% (N � 638) of the three-session primary sample
(N � 669).

Baseline socioeconomic status. Two measures of socioeco-
nomic status were available, whether students received free or
reduced lunch (38% did), and students’ reports of their parents’
level of education, measured on a 1 (not a high school graduate)
to 5 (graduate school) scale, M � 3.38, SD � 1.30, Min � 1,
Max � 5. Free and reduced lunch status was available for all
students in the primary sample; parental education was available
for 88% of the primary sample (N � 589).

Baseline equivalence. To assess the success of random as-
signment, we regressed each baseline covariate and demographic
measure on two dummy codes, one for each treatment comparison
(� 1) with the control condition (� 0), for the full sample and for
each Race � Gender subsample. We used logistic regression for
the dichotomous variables representing race, gender, and free or
reduced lunch status, linear regression for parental education and
sixth-grade GPA, and negative binomial regression for sixth-grade
discipline citations. In the full sample (i.e., the sample including all
four Race � Gender groups), there were no differences between
the control condition and either of the two treatment conditions on
any baseline covariate, zs � 1.50, ps � .15. See Table S12. For
negatively stereotyped boys, the focal group of interest, there were
no significant differences between the control and either treatment
condition for any baseline covariate (all ps � .22, except for
sixth-grade GPA, which was marginally higher in the combined
condition relative to the control condition, b � 0.33, t(162) � 1.79,
p � .075). See Table S13.

We additionally tested for equivalency of random assignment by
regressing our principal outcome, annual average discipline cita-
tions during seventh and eighth grade, on the four baseline cova-
riates simultaneously (free and reduced lunch status, parental ed-
ucation, sixth-grade GPA, and sixth-grade discipline citations). We
then regressed the predicted values from this regression model on
each treatment versus control dummy code. This technique is used
to reduce the possibility of detecting significant differences in
baseline characteristics by chance, relative to when testing multi-
ple covariates separately, by examining whether condition groups
differ in the portion of the outcome variance that is most correlated
with the baseline covariates. When we did this, there was no main
effect of condition for either treatment, for either the full sample or
negatively stereotyped boys specifically, ts � 1, ps � 0.34.

Data analyses. The article text reports results for the three-
session intent-to-treat sample (N � 669), which we call the pri-
mary sample. The supplement provides results for the original
sample (N � 742) and six-session intent-to-treat sample (N �
621). Results are generally consistent across sample definitions.

We used negative binomial regression to test the treatment
effect. This approach is appropriate and conservative, as it ac-
counts for the non-normal distribution of discipline citations and in
so doing restricts the influence of extreme values (see Atkins,
Baldwin, Zheng, Gallop, & Neighbors, 2013; Atkins & Gallop,
2007). It is more appropriate than Poisson regression, another
technique used to analyze effects on count variables, when the
dependent count variable is overdispersed (i.e., the variance of the
outcome is greater than the mean, indicating there is more vari-
ability in the outcome than a Poisson distribution implies). In
negative binomial regression, outcome values are hypothesized to
emerge from a Poisson process, but the inclusion of an overdis-
persion parameter, alpha, permits variation in the outcome to be
greater than in a true Poisson process. Across analyses, likelihood
ratio tests comparing the Poisson and negative binomial models
favored the negative binomial model (consistently, the null hy-
pothesis that the alpha parameter was zero, as in a Poisson model,
was rejected). Using a negative binomial approach also has the
advantage of maintaining consistency with the analytical approach
in Experiment 2, where the overdispersion in discipline outcomes
is even greater. We represent the effect size of coefficients in
negative binomial models as an incident rate ratio (IRR), as is
standard for this kind of regression. The IRR is a proportional
change that is the exponentiated form of the corresponding log-
count regression coefficient (alternatively, the IRR � 1 expresses
the same ratio as a percentage change). For treatment effects for a
given Race � Gender group, the IRR is the proportional change in
(adjusted) citations in the treatment condition relative to the con-
trol condition.

We predicted treatment effects for negatively stereotyped boys.
Given that interactions between race, gender, and condition can
only be tested in a full sample analysis, we use full-sample
analyses to report high-level summative results. However, because
of the nature of the disciplinary outcome, which in both experi-
ments was high for negatively stereotyped boys and low for other
groups, it is also reasonable to test the treatment effect for this
group in subsample analyses, which makes the fewest assumptions
about the equivalence of groups. Subgroup analyses are appropri-
ate when one group is identified prospectively as having a much
higher risk than others of a negative outcome (here, a higher mean
level of discipline citations) in the absence of treatment (Moyé &
Deswal, 2001; Rothwell, 2005). When an unequal distribution of
risk is present, a full sample analysis, which assumes that variance
is equal across groups, can result in inaccurate standard errors.
This is a more significant issue in Experiment 2, where the
disparity in citations between negatively stereotyped boys and
other groups is greater: In the seventh and eighth grades, raw
average annual citations for control-condition negatively stereo-
typed boys were 6.45 (vs. an average of 1.43 for the other three
Race � Gender groups), a difference of 5.02 citations; in Exper-
iment 1, the same disparity was 1.10 (MNegStBoys � 1.50 vs.
MOthers � 0.40). However, for completeness, we also report the
critical contrasts for negatively stereotyped boys on high-level
outcomes in Experiment 1 obtained from subsample analyses. For
the same reason, the longitudinal analyses in the article text ex-
amining change in citations within and/or across school years (i.e.,
Experiment 2), which focus primarily on treatment effects for
Black boys, feature results from subsample analyses (the online
supplemental materials provides detailed results for all Race �
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Gender groups). In Experiment 1, these analyses examine recur-
sive processes among negatively stereotyped boys.

The main effect of condition was represented as two dummy
codes, in the same model: combined treatment (� 1) versus control
(� 0), and growth-mindset-only treatment (� 1) versus control
(� 0). We also adjusted for total citations in the school year prior
to intervention, centered on the mean for each Race � Gender
group, so that adjusted means would characterize the average
student for each group (see Goyer et al., 2017; Sherman et al.,
2013). To assess treatment effects on high-level outcomes within
the full Race � Gender sample, we initially included main effects
of race, gender, and their two- and three-way interactions with
each condition contrast (as in Experiment 2 below). We ultimately
excluded the three-way interactions from the final full-sample
model, as this provided a better-fitting model for Experiment 1’s
data (which, as noted, featured a smaller disparity between nega-
tively stereotyped boys and other groups).

Race (0 � negatively stereotyped, 1 � nonstereotyped), gender
(0 � male, 1 � female), and each treatment versus control con-
dition variable (0 � control, 1 � treatment) were dummy-coded so
the coefficient associated with a given condition variable would
represent the relevant treatment effect for negatively stereo-
typed boys, and the intercept (expressed as an incident rate ratio)
would represent the adjusted mean citations for negatively stereo-
typed boys in the control condition. The treatment effect (i.e.,
simple effect of condition) for each of the other three Race �
Gender groups was obtained by defining dichotomous 0/1 race and
gender variables for the given group as 0, using the same regres-
sion model. In addition to comparing each treatment with the
control condition, we also compared each treatment to the other.
All analyses tested effects when collapsing across the two schools
by including a dichotomous indicator for school site, which was
standardized so the intercept coefficient would represent the
combined-school average for the reference category (i.e., the
Race � Gender � Condition group defined as 0 on relevant
variables).

First we report the effect of both intervention conditions for
each Race � Gender group on the primary summative outcome,
average annual total citations during seventh and eighth grade.
Then we report results in each grade separately. We also report
within-grade treatment effects on subjective citations specifically.
Next we use logistic regression analyses among Black boys to
begin to understand whether the treatments mitigated negative
recursive cycles, by first reducing additional subjective citations in
seventh grade and then by eliminating citations in eighth grade
among those negatively stereotyped boys who received at least one
subjective citation in seventh grade. For all negative binomial
analyses, we report the log-count coefficient b, the exponentiated
log-count coefficient (the IRR) along with its 95% confidence
limits (which in turn are the log-count 95% confidence limits
exponentiated), and also express the IRR as a percentage reduction
in citations relative to the reference category in the given regres-
sion model (IRR � 1).

Results

Summative analyses: Average annual citations in seventh
and eighth grade. Planned contrasts obtained from the full-
sample analysis revealed the predicted reduction in discipline

citations for negatively stereotyped boys. The combined interven-
tion reduced average annual total citations over the last two years
of middle school for this group by 57%, b � �0.84, z � �2.69,
p � .01, IRR � 0.43, 95% CI [0.23, 0.80], Madj-C � 1.20 versus
Madj-COMB � 0.52 (means represent the adjusted number of cita-
tions for each condition). The growth-mindset-only condition also
produced a significant (70%) reduction, b � �1.21, z � �3.70,
p � .001, IRR � 0.30, 95% CI [0.16, 0.57], Madj-C � 1.20 versus
Madj-GM � 0.36. The two treatments did not differ (i.e., the
combined condition vs. growth-mindset-only dummy code was
nonsignificant), b � 0.38, z � 1.11, p � .27, IRR � 1.46, 95% CI
[0.75, 2.83]. See Figure 1.

In the subsample analysis, the reduction in average annual total
citations for negatively stereotyped boys was 52% in the combined
condition, b � �0.74, z � �2.31, p � .02, IRR � 0.48, 95% CI
[0.26, 0.90], Madj-C � 1.18 versus Madj-COMB � 0.56, and 64% in
the growth-mindset-only condition, b � �1.03, z � �3.03, p �
.002, IRR � 0.36, 95% CI [0.18, 0.70], Madj-C � 1.18 versus
Madj-GM � 0.42. As in the full sample analysis, the two treatments
did not differ, b � 0.29, z � 0.83, p � .41, IRR � 1.34, 95% CI
[0.67, 2.68].

Although our primary interest was in treatment differences
among negatively stereotyped boys, we also examined higher
order interactions in the full-sample model. There was a significant
Gender � Condition interaction for both the combined condition
contrast, b � 0.96, z � 2.08, p � .038, IRR � 2.60, and the
growth-mindset-only condition contrast, b � 0.98, z � 2.06, p �
.04, IRR � 2.66, suggesting reductions occurred for boys and not
girls. However, the reductions for nonstereotyped boys were only
directional, 29% for the combined condition and 21% for the
growth-mindset-only condition (see online supplemental materi-
als). Neither comparison reached significance (|z|s � 0.80, ps �
.42), likely in part because the number of citations for nonstereo-
typed boys in the control condition was already low, only 0.25
citations. Girls of both racial-ethnic groups who, like nonstereo-
typed boys, had low levels of citations in the control condition,
showed no change as a result of either treatment, |z|s � 1.45, ps �
.16. The Race � Condition interaction was only significant for the
growth-mindset-only condition contrast, b � 0.98, z � 2.04, p �
.041, IRR � 2.66. Incident rate ratios for all regression coefficients
in the full-sample model are shown in the middle panel of Table
S14.

Total citations within grade.
Seventh-grade citations. Figure 1A displays adjusted citations

in seventh grade, the year of intervention delivery, for each
Race � Gender group as a function of condition. For negatively
stereotyped boys, total seventh-grade citations were reduced by
55% in the combined condition, b � �0.79, z � �1.80, p � .072,
IRR � 0.45, 95% CI [0.19, 1.07], Madj-C � 1.36 versus
Madj-COMB � 0.62, and by 75% in the growth-mindset only con-
dition, b � �1.39, z � �3.11, p � .002, IRR � 0.25, 95% CI
[0.10, 0.60], Madj-C � 1.36 versus Madj-GM � 0.34. There were no
differences between the two treatments in seventh-grade citations,
b � 0.60, z � 1.30, p � .19, IRR � 1.83, 95% CI [0.74, 4.56].

In the subsample analysis (i.e., only among negatively stereo-
typed boys), the combined-condition reduction in total seventh-
grade citations was 58% and significant, b � �0.87, z � �1.99,
p � .046, IRR � 0.42, 95% CI [0.18, 0.99], Madj-C � 1.36 versus
Madj-COMB � 0.57. The growth-mindset-only condition reduction
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Figure 1. The adjusted average number of annual discipline citations during (A) seventh and (B) eighth grade
for nonstereotyped (White/Asian) and negatively-stereotyped (Black/Latino/Other) students in Experiment 1, as
a function of gender and condition. The sample includes all students with available outcome data who saw
materials for the three exercises administered in Semester 1 of seventh grade (N � 669 for seventh-grade
citations; N � 663 for eighth-grade citations). Means were obtained from single-level full-sample negative
binomial regression analyses that collapsed across the two middle-school sites and adjusted for preintervention
(sixth grade) discipline citations. Error bars represent �1 SE. Combined treatment � social belonging � values
affirmation � growth mindset. For the regression model from which these means are derived, see the middle
panel of Table S14.
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was 70% and also significant, b � �1.21, z � �2.58, p � .01,
IRR � 0.30, 95% CI [0.12, 0.75], Madj-C � 1.36 versus Madj-GM �
0.40. As in the full sample analysis, the two treatments did not
differ, b � 0.34, z � 0.72, p � .47, IRR � 1.40, 95% CI [0.56,
3.53].

Examining the other Race � Gender groups using the same
full-sample model, there were no significant differences in cita-
tions between the control condition and either treatment in seventh
grade for negatively stereotyped girls, |z|s � 0.35, ps � .75, or for
nonstereotyped boys, |z|s � 1.40, ps � .17. Although there was a
significant increase in citations for nonstereotyped girls in the
growth-mindset-only condition relative to the control condition,
b � 2.03, z � 2.69, p � .007, IRR � 7.59, 95% CI [1.74, 33.20],
this result, which was not anticipated, reflects the extremely low
base in the control condition; citations were still near zero in both
conditions, Madj-C � 0.01 versus Madj-GM � 0.08.

Eighth-grade citations. Figure 1B displays adjusted citations
in eighth grade, the first full postintervention year, for each
Race � Gender group as a function of condition, again obtained
from a full-sample model. Full-sample results were consistent with
those in seventh grade, and in some cases, stronger. For negatively
stereotyped boys, total eighth-grade citations were reduced by 61%
in the combined condition, b � �0.95, z � �2.17, p � .030,
IRR � 0.39, 95% CI [0.17, 0.91], Madj-C � 1.18 versus
Madj-COMB � 0.46, and by 68% in the growth-mindset only con-
dition, b � �1.16, z � �2.58, p � .010, IRR � 0.32, 95% CI
[0.13, 0.76], Madj-C � 1.18 versus Madj-GM � 0.37. Again, the two
treatments did not differ significantly, b � 0.21, z � 0.48, p � .63,
IRR � 1.23, 95% CI [0.52, 2.91].

In the subsample analysis, the combined-condition reduction in
total eighth-grade citations for negatively stereotyped boys was
45% and nonsignificant, b � �0.60, z � �1.34, p � .179, IRR �
0.55, 95% CI [0.23, 1.32], Madj-C � 0.99 versus Madj-COMB �
0.55. The growth-mindset-condition reduction was 57% and mar-
ginally significant, b � �0.84, z � �1.85, p � .064, IRR � 0.43,
95% CI [0.18, 1.05], Madj-C � 0.99 versus Madj-GM � 0.43. As in
the full sample analysis, the two treatments did not differ, b �
0.25, z � 0.54, p � .59, IRR � 1.28, 95% CI [0.52, 3.15].

For nonstereotyped boys, the growth-mindset only condition
resulted in a marginal (58%) reduction in eighth-grade citations,
b � �0.87, z � �1.76, p � .079, IRR � 0.42, 95% CI [0.16,
1.11], Madj-C � 0.41 versus Madj-GM � 0.17. The combined
condition produced a similar but smaller and nonsignificant reduc-
tion (39%), b � �0.49, z � �0.99, p � .32, IRR � 0.61, 95% CI
[0.24, 1.60], Madj-C � 0.41 versus Madj-COMB � 0.25. There were
no significant differences between the control condition and either
treatment in eighth grade for girls of either racial-ethnic group,
zs � 1.15, ps � .26.

Subjective citations within grade. To examine subjective
citations, we used the same full-sample model as above, but
excluded objective citations from the outcome. In general, treat-
ment effects were stronger when examining subjective citations
alone.

Seventh-grade subjective citations. For negatively stereo-
typed boys, full-sample analyses indicated that subjective seventh-
grade citations were reduced by 71% in the combined condition,
b � �1.25, z � �2.69, p � .007, IRR � 0.29, 95% CI [0.12,
0.71], Madj-C � 1.13 versus Madj-COMB � 0.32, and by 85% in the
growth-mindset-only condition, b � �1.88, z � �3.89, p � .001,

IRR � 0.15, 95% CI [0.06, 0.39], Madj-C � 1.13 versus Madj-GM �
0.17. These treatment effects did not differ significantly from each
other, b � 0.64, z � 1.24, p � .21, IRR � 1.89, 95% CI [0.69,
5.14].

In the subsample analysis, the combined-condition reduction in
subjective seventh-grade citations for negatively stereotyped boys
was also 71% and significant, b � �1.23, z � �2.74, p � .006,
IRR � 0.29, 95% CI [0.12, 0.70], Madj-C � 1.09 versus
Madj-COMB � 0.32. The growth-mindset-only condition reduction
was 80% and significant, b � �1.60, z � �3.31, p � .001, IRR �
0.20, 95% CI [0.08, 0.52], Madj-C � 1.09 versus Madj-GM � 0.22.
As in the full sample analysis, the two treatments did not differ,
b � 0.37, z � 0.72, p � .47, IRR � 1.44, 95% CI [0.53, 3.89].

There were no treatment effects on subjective seventh-grade
citations for negatively stereotyped girls or nonstereotyped boys,
zs � 0.90, ps � .38. As with total citations, for nonstereotyped
girls there was an unexpected significant difference in subjective
citations between the growth-mindset-only and control condition,
b � 2.31, z � 2.67, p � .008, but adjusted means for all condition
groups were near zero (�.05 subjective citations).

Eighth-grade subjective citations. For negatively stereotyped
boys, subjective eighth-grade citations were reduced by 63% in the
combined condition, b � �0.99, z � �2.35, p � .019, IRR �
0.37, 95% CI [0.16, 0.85], Madj-C � 0.83 versus Madj-COMB �
0.31, and by 72% in the growth-mindset-only condition,
b � �1.29, z � �2.91, p � .004, IRR � 0.28, 95% CI [0.12,
0.66], Madj-C � 0.83 versus Madj-GM � 0.23. Again, the two
treatments did not differ significantly, b � 0.30, z � 0.67, p � .50,
IRR � 1.36, 95% CI [0.56, 3.29].

In the subsample analysis, the combined-condition reduction in
subjective eighth-grade citations for negatively stereotyped boys
was 52% and nonsignificant, b � �0.73, z � �1.64, p � .100,
IRR � 0.48, 95% CI [0.20, 1.15], Madj-C � 0.75 versus
Madj-COMB � 0.36. The growth-mindset-condition reduction was
65% and significant, b � �1.06, z � �2.28, p � .022, IRR �
0.35, 95% CI [0.14, 0.86], Madj-C � 0.75 versus Madj-GM � 0.26.
Despite this, the two treatments still did not significantly differ
from each other, b � 0.34, z � 0.69, p � .49, IRR � 1.40, 95%
CI [0.54, 3.61].

For nonstereotyped boys, subjective citations were reduced by
63% in the growth-mindset-only condition, b � �1.00,
z � �1.98, p � .048, IRR � 0.37, 95% CI [0.14, 0.99], Madj-C �
0.29 versus Madj-MIND � 0.11. Nonstereotyped boys exhibited a
nonsignificant (52%) reduction in the combined condition,
b � �0.73, z � �1.44, p � .15, IRR � 0.48, 95% CI [0.18, 1.31],
Madj-C � 0.29 versus Madj-COMB � 0.14. There were no condition
differences in subjective eighth-grade citations for girls of either
racial-ethnic group, zs � 0.75, ps � .46.

Recursive processes. Leveraging the relatively large sample
and appropriate for the relatively low overall rates of citations in
Experiment 1, we used logistic regression to examine whether the
interventions mitigated negative recursive cycles where an initial
subjective citation leads to more citations. These analyses focused
on the subsample of negatively stereotyped boys who received a
first subjective citation in seventh grade (23% of negatively ste-
reotyped boys, N � 40).

Specifically, we sought to determine, first, if either interven-
tion reduced the odds that these students received one or more
additional subjective citation that school year, preventing an
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exacerbating cycle. Second, we tested whether either interven-
tion reduced the odds that they received any citations in eighth
grade, cutting off a negative discipline cycle entirely. We report
adjusted means as probabilities and represent effect sizes as
odds ratios (OR). In seventh grade, the effect size was the odds
of receiving two or more subjective citations versus one, in the
relevant treatment condition (combined or growth-mindset-
only) relative to the control condition. In eighth grade, it was
the odds of receiving any (subjective or objective) citations
versus none, in the relevant treatment condition versus the
control condition. In each analysis, we controlled for sixth-
grade citations and school site, as in other subsample analyses
for the primary high-level outcomes.

Odds of receiving an additional subjective citation in seventh
grade. Were negatively stereotyped boys who received a first
subjective citation in seventh grade less likely to receive another,
if they were assigned to an identity-safety intervention? Yes, for
those students assigned to the combined intervention. The com-
bined treatment reduced the odds that negatively stereotyped boys
received one or more additional subjective citations by 85%, a
50% reduction in probabilities from 82% to 41%, b � �1.91,
z � �2.03, p � .042, OR � 0.15, 95% CI [0.02, 0.94], Madj-C �
0.82 versus Madj-COMB � 0.41. The growth-mindset-only treat-
ment also reduced the odds of receiving an additional subjective
citation (by 80%), a 42% reduction in probabilities, but this did not
reach significance, b � �1.63, z � �1.54, p � .123, OR � 0.20,
95% CI [0.02, 1.56], Madj-C � 0.82 versus Madj-GM � 0.48. See
Figure 2.

Odds of receiving at least one citation in eighth grade. While
the effect of the treatment in mitigating a recursive process in
seventh grade was most evident for subjective citations, the effect
into eighth grade extended to all citations. The combined treatment

significantly reduced the odds that negatively stereotyped boys
who had received at least one subjective citation in seventh grade
received any citations (subjective or objective) in eighth grade by
91%, a 69% reduction in probabilities, b � �2.44, z � �2.44, p �
.014, OR � 0.09, 95% CI [0.01, 0.62], Madj-C � 0.78 versus
Madj-COMB � 0.24. In the growth-mindset-only condition, the
reduction in odds was slightly smaller (73%; equivalent to a 36%
reduction in probabilities) and did not reach significance,
b � �1.29, z � �1.28, p � .199, OR � 0.27, 95% CI [0.04, 1.98],
MC � 0.78 versus MMIND � 0.50. See Figure 2 and Table S19.

Discussion

Using a relatively large sample, Experiment 1 found that tar-
geted in-class exercises to mitigate students’ experience of identity
threat in middle school reduced discipline citations among nega-
tively stereotyped boys over two years. The treatment combined
social-belonging, values-affirmation, and growth-mindset inter-
ventions delivered across six class sessions in seventh grade.
Negatively stereotyped boys provided this combined treatment as
compared with control materials for at least the first three of these
sessions showed a 57% reduction in annual discipline citations in
seventh and eighth grades. However, Experiment 1 also suggests
that all three interventions in combination may not be necessary to
achieve meaningful reductions in discipline problems; indeed, a
single targeted intervention may be sufficient, as a growth-
mindset-only intervention also reduced discipline citations (by
70%) among negatively stereotyped boys. Across all primary
analyses, this treatment could not be statistically distinguished
from the combined treatment. As most citations in Experiment 1
were subjective in nature, both treatment effects primarily in-
volved reductions in incidents requiring the subjective judgment of
teachers.

Logistic-regression analyses focused on those children most at
risk suggest that the combined treatment in particular cut off a
negative recursive cycle among negatively stereotyped boys in
interaction with their teachers: Among negatively stereotyped boys
who, in seventh grade, already received one subjective citation, the
combined treatment reduced the probability of receiving an addi-
tional subjective citation by 50%. For fewer students did one
subjective citation lead to another. The combined treatment also
reduced the probability, by 69%, that these same students had any
citations in eighth grade. The same effects were smaller in mag-
nitude and nonsignificant for the growth-mindset-only condition
(42% and 36% respectively). It is possible that this intervention
achieved disciplinary reductions through a somewhat different
mechanism than social belonging and values affirmation interven-
tions, which target identity threat directly. For example, the
growth-mindset-only intervention did reduce the total number of
citations at-risk negatively stereotyped boys received in eighth
grade (see Table S20), suggesting that it may have prevented a
negative cycle from becoming worse, even as it did not cut off the
cycle entirely. It also reduced the number of eighth-grade citations
received by nonstereotyped boys, who presumably do not experi-
ence threat due to negative stereotypes.

Experiment 2

Experiment 2 tests the effect of the social-belonging interven-
tion alone in mitigating discipline citations, focusing on the group

Figure 2. The figure depicts adjusted probabilities from a subsample
logistic regression analysis involving negatively stereotyped boys who
received at least one subjective citation in seventh grade, as a function of
condition, controlling for total sixth-grade citations and school site. Those
in the combined treatment had significantly lower odds than otherwise
identical controls of receiving an additional subjective citation in seventh
grade, and of receiving any citation in eighth grade. The corresponding
reductions in the growth-mindset-only condition did not reach significance.
For more detail on the regression model from which these means were
derived, see Table S19.
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at greatest risk for high levels of citations, Black boys. We exam-
ined this intervention alone because it most directly addresses
students’ beliefs about their developing relationships with teach-
ers, which we hypothesize to be critical to the emergence of
discipline patterns over time. Because the social belonging inter-
vention focuses specifically on easing academic transitions, we
delivered it as students made the transition to middle school, at the
beginning of sixth grade.

Experiment 2 also provides an extended longitudinal assess-
ment: a 7-year period instead of two. The 7-year period allowed us
to assess whether the social belonging intervention causes reduc-
tions in discipline citations into and throughout high school. Such
a pattern would imply the persistent operation of students’ beliefs
and altered patterns of interaction with teachers. If, instead, effects
taper off at the transition to high school, it would imply that the
effects were tied to the specific middle-school context, and stu-
dents’ experiences and established patterns of interaction there.

Because disciplinary citations in Experiment 2 are both higher
overall and more evenly divided between subjective and objective
citations (53% vs. 44%; 3% were unspecified), Experiment 2 also
allows for a more nuanced examination of treatment effects on
each type of citation over time, both within and across grade levels
in middle school. Specifically, we assess: Does the social belong-
ing intervention prevent within-year increases in subjective cita-
tions? This analysis builds on but goes beyond the recursive
analysis in Experiment 1, by examining rates of citations, not the
odds of an additional citation (due to the greater rate of citations in
Experiment 2); by examining patterns over six semesters (fall and
spring of the sixth, seventh, and eighth grades) rather than annually
across 2 years; and by examining whether the effect is specific to
subjective citations, by direct comparison with objective citations,
using the same regression model (due to their greater presence in
Experiment 2).

Furthermore, unlike Experiment 1, Experiment 2 examines stu-
dents’ psychological experience in middle school both absent
intervention and when given the narrative that early adversities and
worries about belonging are normal in middle school and improve
with time. Experiment 2 sought to assess whether this narrative
helps Black boys feel less uncertain of their belonging—that is,
whether it reduced the extent to which they questioned their
belonging in the face of challenges. Over time, the intervention
should forestall students’ worry about being seen and treated in
light of a negative stereotype and bolster students’ belief about
their overall level of belonging, both because the intervention
should improve cycles of interaction with teachers and should
prevent students from drawing negative global inferences from any
specific negative incidents that do occur (see Yeager, Purdie-
Vaughns et al., 2017).

Finally, as noted, Experiment 2 also examines a rather different
school context as compared to Experiment 1: A smaller school on
the East Coast rather than the West Coast, with a predominant
Black rather than Latino racial-ethnic group of interest, and higher
overall rates of disciplinary citations (see Table S1 and Table S25).

Method

Participants and setting. The study began in a middle school
in a middle-class community in the Northeastern United States.
Almost all teachers (93%) at the school were White, as in many

schools (Gay & Howard, 2001). The primary sample consisted of
all Black and White sixth-grade students at the school who pro-
vided consent to participate in the study and who saw randomized
material (N � 137), approximately half of the school’s sixth-grade
class. This lower consent-rate for Experiment 2 relative to Exper-
iment 1 is likely due to a different consent process. Experiment 2
used an opt-in approach (see the Procedure section below).

However, data from earlier cohorts at the same school prior to
intervention suggest that, at least along important indices of aca-
demic achievement, students participating in research through this
consent process do not differ from nonparticipating students. Prior
research finds that the poor performance rate for Black students
(percentage receiving a D or below) prior to intervention was
similar to the randomized control conditions in prior years when
the school participated in studies involving values affirmation (see
supplement, Cohen et al., 2006).

The sample was evenly divided among four Race � Gender
groups: Black boys (n � 25), Black girls (n � 43), White boys
(n � 39), and White girls (n � 30). Though we do not have
descriptive data on students whose parents did not consent, the
school-wide student population at the time of the study was about
half Black, as in our sample. This sample yielded 12 Black boys in
the control condition and 13 in the treatment condition.

Beyond the 137 Black and White students included in the
primary sample, a smaller number of Asian (one girl) and Latino
(four boys, seven girls) students also took part (see Table S31).
Because these students were present in such low numbers (consti-
tuting only 8% of the student body), their data are not included in
primary analyses, allowing us to focus on Black and White chil-
dren (see Simmons et al., 1991). However, because Latino boys
can also face negative stereotypes and heightened discipline cita-
tions (e.g., Experiment 1), we examined the robustness of the
high-level intervention effect (i.e., summative effect, averaging
across years) in secondary analyses with the slightly larger sample
(N � 149) that combines Black and Latino boys (n � 29), Black
and Latino girls (n � 50), White and Asian boys (n � 39), and
White and Asian girls (n � 31).

Statistical power and approach. The sample size in Exper-
iment 2 was limited, constrained primarily by the use of only one
school site, and consent obtained from only about half of all
enrolled students in the grade of interest (sixth grade). We took
several steps to increase power. First, we used repeated measures,
which can increase power through both the frequency and the
duration of measurements (Gibbons et al., 1993; Open Science
Collaboration, 2015; Raudenbush & Xiao-Feng, 2001). Our pri-
mary outcome, annual discipline citations, was assessed in seven
measurements over 7 years. Subjective and objective citations in
middle school were assessed six times over 3 years (every semes-
ter), and social-psychological measures were assessed five times
over 3 years. Second, controlling for predictive covariates, such as
fifth-grade disciplinary citations and sixth-grade preintervention
psychological beliefs, increased power by reducing unexplained
error variance and increasing the precision of treatment estimates
(e.g., Light, Singer, & Willett, 1990; Murnane & Willett, 2011).
Third, power can be increased by using reliable outcome measures.
Our primary outcome is a behavioral measure that reflects all times
each student was recorded as having committed a discipline vio-
lation. As such, it is less likely than many measures used in
psychological research to have high levels of measurement error.
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Fourth, we randomized students to condition within Race � Gen-
der blocks, removing the portion of the residual variation that is
between blocks. This increase in precision is greatest when the
variation between blocks is expected to be large, as here (discipline
citations are greater for negatively stereotyped boys than for other
groups under the status quo, as described previously). Finally,
power is higher for larger effect sizes. Our intervention was a
high-impact, interactive exercise, versions of which were previ-
ously shown to cause large improvements in school experience and
academic outcomes that persist over years (e.g., Walton & Cohen,
2011; Walton et al., 2015). Moreover, we customized this inter-
vention for our sample through focus groups and surveys con-
ducted with older students at the same school, and had it delivered
by teachers in classroom sessions, increasing its experimental
realism and impact (see Aronson & Carlsmith, 1968). Considering
these issues, as well as the difficulty of obtaining such a diverse
longitudinal field sample, we felt justified in pursuing our research
questions with this dataset.

Even as we used these strategies to increase power, we also used
statistical techniques that ensure that extreme values do not drive
the effects. As in Experiment 1, analyses were conducted using
negative binomial regression, an appropriate and conservative
approach to these data relative to techniques like linear or Poisson
regression, as described below.

Procedure. All participants and their parent/guardian(s) pro-
vided informed consent to participate in the study. In contrast with
Experiment 1, active consent (using an opt-in procedure) was
required: Permission slips were distributed to students’ parents in
the mail or through their students’ classroom. The study only
included students who returned signed permission slips indicating
that their parents allowed them to participate in the study. All
procedures and data collection were approved by the Yale Uni-
versity Institutional Review Board and by institutional agreements
with the partner schools. Consenting students were randomly as-
signed to either the control condition or the social-belonging
intervention, approximately half to each condition, within Race �
Gender blocks, within classroom. The intervention was adminis-
tered as an in-class exercise in two 25-min sessions in the first
quarter of sixth grade, in late September and a month later. Both
consenting and nonconsenting students completed the activity as a
class exercise; nonconsenters completed control materials and
their data were never collected. While teachers administered the
materials, they were blind to their content and to individual stu-
dents’ condition assignment, as in Experiment 1. Teachers distrib-
uted sealed envelopes marked with each student’s name and col-
lected completed materials in resealed envelopes.2

Discipline and other administrative data were provided by the
school district from third through 12th grade. Thus, students’
discipline outcomes were tracked for 7 years, for as long as they
attended the middle school site (Grades 6–8) and the district’s
mainstream high school (Grades 9–12). In addition, we adminis-
tered a standard social-psychological “climate assessment” (paper-
and-pencil survey) at the beginning and the end of the sixth,
seventh, and eighth grades with the first assessment preceding the
treatment.

Retention of participants. Because the study was conducted
in a single relatively stable school district (i.e., few students tended
to leave the district from year to year) and the primary outcome,
discipline citations, could be obtained from the school site rather

than from students themselves (e.g., as is necessary for self-report
measures), retention from semester to semester was generally high,
as shown in Table S32. A total of 71% of the full Black and White
student sample (N � 137) was retained through 12th grade. Of
those who left (N � 40), 43% left during middle school (during
Grades 6 to 8) and 58% left during high school (during Grades 9
to 12). Leaving the district did not differ by condition, zs � 0.50,
ps � .65, for the entire sample or for Black boys specifically, zs �
0.70, ps � .50. Retention rates were similar for the larger sample
of Black, Latino, White, and Asian students (see Table S32).

We had some discipline data over the 7-year assessment period
for every student in the sample, enabling us to compute an annual
average for all 137 Black and White students in the primary
sample. Nearly all students (99%, or N � 135) had some middle
school discipline data. One Black boy and one Black girl, both in
the control condition, did not have middle school data. Both
returned to the district in high school and thus contributed to all
analyses that used high school data. A large proportion (81%, or
N � 111) of students in the primary sample also had some high
school discipline data (see middle panel of Table S30). This
included 92% of Black boys in the control condition and 85% of
Black boys in the treatment condition. The presence versus ab-
sence of disciplinary records in high school did not differ by
condition overall or for Black boys specifically, zs � 0.85, ps �
.40. In addition (see bottom panel of Table S30), 128 students
(93% of the primary sample) had data for one or more psycholog-
ical “climate assessments” administered at the start and end of
each school year in middle school (i.e., a baseline at the start of
sixth grade, outcomes from the end of sixth grade to the end
of eighth grade). Of those missing psychological data (only 7% of
the full sample), four were in the control condition and five were
in the treatment condition.

Students missing data on some postintervention measures were
included wherever possible; namely, except for analyses that re-
quired data at specific measurement occasions where they were
missing. This approach is simple and transparent and retains our
experimental design. Students with discipline data from some but
not all years in a given assessment period were retained in single-
level analyses of average annual discipline citations in that period.
They also were included in all longitudinal analyses, contributing
to the regression estimates in periods when they had data. Simi-
larly, for social-psychological outcomes, students with any data
contributed to relevant longitudinal analyses in the time periods
when they had data.

Social-belonging intervention. The intervention featured sto-
ries and conclusions drawn from interviews and surveys conducted
with seventh-grade students at the same school in the previous
school year about their transition to this school and were presented

2 At the start of seventh-grade, students were rerandomized as part of
another study testing the effects of values affirmation. This exercise had no
main effect on disciplinary outcomes, collapsing across belonging condi-
tion, for any subgroup. As will be seen, by seventh grade the belonging
intervention had already initiated change in discipline outcomes and rele-
vant psychological processes for Black boys. Whether social-belonging
and values-affirmation interventions are redundant in this context or can be
additive is an important question for future research (see Experiment 1;
Walton et al., 2015). Unfortunately, the sample size in Experiment 2 was
not large enough to support interaction tests. However, examining the
direction of means, there was no pattern of note.
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as such (e.g., The intervention stated “Last year the seventh-grade
students at [school name] answered questions about how they felt
about [school name] when they were in the sixth-grade like you”).
Using a version of the intervention that addressed worries about
belonging in the transition to college as a model (Walton & Cohen,
2011), the materials conveyed that it is normal to worry about
belonging and relationships with teachers upon entering middle
school but that these concerns lessen with time. Even as they
addressed common social difficulties, the materials did not deny
the possibility of bias or that students’ experiences may differ
along racial or gender lines. As in past versions, the exercise
included a brief “saying-is-believing” component (Aronson, 1999)
designed to encourage students to internalize the key message, as
described below (see also Table S29). The materials did not treat
students as in need of help but instead asked students for their
assistance in helping future sixth-grade students.

The first session took advantage of upcoming state tests to
address belonging concerns in the context of test-taking and how
these can lessen with the help of teachers. One story read:

“I didn’t like taking tests at the beginning of sixth grade . . . I thought
I wasn’t prepared, and that my teachers and other people would think
I wasn’t smart. Sometimes when I had to take a test my stomach hurt.
But the teachers were really nice. They helped me get better even if
I didn’t do well at first. Now I know I can trust people here. Teachers
are on your side at [school name], and you make friends who help you
out.”

Students were then asked to write one or two reasons (a) why
sixth graders might worry at first about taking tests, (b) why this
worry can decline over time, and (c) why students can succeed on
tests even if they worry about them. One Black boy wrote, res-
pectively, “May’be they thing they weren’t prepared. They thought
there teachers might think they’re stupid” (Prompt 1), “They tried
to do thier best. They got treated with respecct from there teachers”
(Prompt 2), and “They tried there best. The teachers are there to
help them” (Prompt 3). For more student responses, see Table S29.
As noted, no students were excluded based on the presence or
quality of their responses to the intervention prompts.

The second intervention session addressed belonging more
broadly. One story read:

“Middle school is scary at first but it gets better. [School name] is big.
You have to be more independent and change classes. I worried I
wouldn’t find my classes, and that I’d forget my locker combination.
But [school name] teachers and staff care about you. Once I got lost
but the people I asked showed me the way. Even when I got in trouble
or didn’t do well in class the teachers showed me respect. They are
easy to talk to and they listen to what you have to say. I have good
friends now at [school name], I get along well with my teachers, and
I feel at home here.”

Students were then asked to write about why sixth graders might
(a) worry at first about whether they belong in middle school and
(b) why this worry lessens with time. One Black boy wrote,
respectively, “They might thinck they’re dumb and everyone will
laugh at them. They might get lost and forget their locker combi-
nation” (Prompt 1) and “Because their teachers respect you. Be-
cause they now have really close friends” (Prompt 2).

The control exercise was identical in form and interactivity but
addressed unrelated aspects of the middle school transition—how

students become more interested in state politics (Session 1) and
become accustomed to noise and food in the school lunchroom
(Session 2) with time.

Dependent measures. The primary outcome was discipline
citations obtained from official school records. These were ana-
lyzed as an annual average (i.e., using a single aggregate outcome,
and corresponding single-level model) and longitudinally across
seven grades (citations per grade, from Grades 6 to 12) and six
semesters of middle school (citations per semester). Social-
psychological climate surveys assessed a standard battery of mea-
sures used in other randomized trials of social-psychological in-
terventions in middle school (Cohen et al., 2006, 2009; Cook et al.,
2012; Yeager et al., 2014). Three postintervention measures were
most relevant to the social-belonging intervention: belonging un-
certainty (two items; Walton & Cohen, 2007), worry about stereo-
type threat (six items; Cohen & Garcia, 2005), and level of social
belonging (10 items; Cook et al., 2012; Walton & Cohen, 2007).
These are described below. For the full scales, see the online
supplemental materials. Belonging uncertainty was the construct
the intervention was designed to affect most directly. We expected
effects on the other two measures to emerge over time.

Annual average of discipline citations in middle and high
school. Discipline citations consisted of the number of officially
recorded citations during each school year for which students
received a consequence, as determined by classroom teachers or
other school staff. For middle school, the primary source of data
was detailed paper records for individual students that included the
date and description of each citation. These listed approximately
90% of citations for students in each grade. The school district also
provided electronic end-of-year counts that included a few addi-
tional citations not included in the paper records. Citations in the
electronic records did not have descriptions, so they could not be
included in analyses by citation type (subjective or objective);
however, they were included in analyses of average annual cita-
tions. Although the specific date for each subjective and objective
citation was available, we aggregated citations by semester (Fall
semester: Quarters 1 and 2; Spring semester: Quarters 3 and 4) for
the purpose of analysis.

The district-provided discipline records were used to calculate
three high-level outcomes: the average number of discipline cita-
tions each student received per year over the full 7-year assessment
period (from Grades 6–12) and average annual citations received
in middle school (the 3-year annual average from Grades 6–8) and
high school (the 4-year annual average from Grades 9–12) sepa-
rately. As in Experiment 1, we used the annual average as the
outcome (not the sum total) because a few students left or reen-
tered the school system each year (see Table S32). Using the sum
total citations does not change the results.

Subjective and objective citations in middle school. As in
Experiment 1, middle-school (Grade 6 to 8) records briefly de-
scribed each citation. These descriptions allowed us to classify
nearly all middle-school citations in the paper records (97%) as
either “subjective” or “objective,” using the same coding scheme
as in Experiment 1 (see Tables S10–S11; citations that did not
clearly fit into either category or were labeled “other” could not be
classified, and were thus included only in analyses of overall
citations). A total of 53% of citations issued by the school to
participants over their 3 years of middle school were subjective
and 44% were objective (the remaining 3% were unspecified).
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High-school records only indicated total citations and did not
permit this distinction.

Social-psychological outcomes. All psychological outcomes
were assessed once per term, at the start of fall semesters and at the
end of spring semesters, for a total of five postintervention assess-
ments (below we report the median Cronbach’s alpha for the five
assessments for each scale).

Belonging uncertainty. Belonging uncertainty was measured
with a two-item, negatively valenced scale (e.g., “Sometimes I feel
like I belong at [school name], and sometimes I feel like I don’t
belong at [school name]”; “When something bad happens, I feel
like maybe I don’t belong at [school name]”; 1 � very much
disagree, 7 � very much agree; 	median � 0.55; Walton & Cohen,
2007, 2011). Higher scores indicated greater belonging uncer-
tainty. Because of the low reliability of these two items in this
sample (which have previously been used with college students),
we also analyzed each item separately as an outcome (see online
supplemental materials). Though results were similar for the two
single-item analyses, they were stronger when the second, more
direct item was used (see online supplemental materials).

Stereotype threat. Stereotype threat was assessed with a six-
item, negatively valenced scale (Cohen & Garcia, 2005). There
were five 6-point items (e.g., “In school, I worry that people will
judge my racial group, based on the behavior or performance of
other people in my race,” 1 � very much disagree, 6 � very much
agree) and a single, 7-point item (“Sometimes, in school, other
people draw negative conclusions about my race’s intellectual
ability,” 1 � very much disagree, 7 � very much agree). Higher
scores indicated greater threat. The scale had good reliability,
	median � 0.89.

Social belonging. Social belonging was assessed with a 10-
item scale (e.g., “I feel like I belong in my school”; 1 � strongly
disagree, 6 � strongly agree; 	median � 0.82; Cook et al., 2012;
Walton & Cohen, 2007). Three items (e.g., “I feel like an outsider
at [school name]”) were reverse scored and then averaged with the
seven positively valenced items. Higher scores indicated higher
levels of social belonging. Students’ level of belonging and belonging
uncertainty have been conceptualized as separate constructs (Walton
& Cohen, 2007); consistent with this, the two measures correlated
negatively but only modestly, rPearson’s � �0.33, p � .001.

Scale calculation. To facilitate comparisons across outcomes,
and to ensure items within a scale had the same metric, all
item-level scores for each social-psychological outcome at each
timepoint were first converted from their original metric to a 0–10
scale before they were averaged with other items at the same
timepoint to form a scale average at that timepoint (see Gehlbach,
2006). This was done by subtracting 1 from the original value
(e.g., 1 to 7), dividing the result by one less than the total number
of response anchors for the item (5, 6, or 7), and then multiplying
the second result by 10. This score preserves the original distance
between response anchors while ensuring that all items within a
scale have the same minimum and maximum values. The final
composite score for each outcome can be interpreted as a percent-
age of the scale maximum (e.g., a score of 7.8 is equivalent to 78%
of the scale maximum).

Baseline measures. We had three kinds of baseline covari-
ates: disciplinary behavior, academic performance, and social-
psychological measures. To retain participants with missing data
on baseline measures, missing values were replaced with the

relevant mean for a participant’s Race � Gender group. Where
variables were skewed, they were transformed. For positively
skewed variables, we tried a square root, natural log, and recipro-
cal transformation. For negatively skewed variables, we tried a
quadratic and cubic transformation. We selected the transforma-
tion that resulted in the greatest reduction in skewness for each
variable. The online supplemental materials (Tables S35–S36)
displays results for the high-level discipline analyses using each
possible transformation for the two baseline discipline covariates;
treatment effects for Black boys are robust regardless of transfor-
mation used.

Baseline disciplinary behavior. We had two baseline mea-
sures of disciplinary behavior in the school year immediately prior
to the intervention: (a) fifth-grade discipline citations, M � 0.40,
SD � 1.94, Min � 0, Max � 19, the total number of citations each
student received during fifth grade, the school year prior to inter-
vention, as in Experiment 1 (although we also had citation data
from third and fourth grades, these were uniformly low and so not
used in analyses); and (b) fifth-grade teacher ratings of classroom
behavior, M � 3.14, SD � 0.70, Min � 1.29, Max � 4, reflecting
fifth-grade teachers’ evaluations of students’ classroom behavior
as “excellent,” “good,” “satisfactory,” or “poor” along 17 items
(e.g., “follows classroom rules,” “respects authority,” “respects
peers,” “displays self-control”; see online supplemental materials
for the full scale). For teacher ratings, we assigned a numerical
(1 � poor to 4 � excellent) rating to each text response such that
higher values reflected better classroom behavior. We then aver-
aged the 17 items. The scale had good reliability (	 � 0.97) and
was modestly negatively correlated with total fifth grade-citations,
rSpearman � �.39, p � .001.

Fifth-grade discipline citations were positively skewed, skew-
ness � 7.82, p � .001. A log transformation (natural log of the
variable � 1) reduced but did not eliminate the skew, skewness �
3.94, p � .001. The resulting variable had a mean of 0.14, SD �
0.44, Min � 0, Max � 3.00. This was the same transformation
applied to baseline discipline citations in Experiment 1.

Fifth-grade teacher ratings were negatively skewed, skew-
ness � �0.60, p � .005. A cubic transformation eliminated the
skew, skewness � 0.09, p � .66. The resulting variable had a
mean of 35.39, SD � 19.34, Min � 2.17, Max � 64.

Baseline social-psychological measures. We did not have
fifth-grade measures of social belonging and belonging uncer-
tainty; indeed, in referring to perceptions of elementary rather than
middle school, these would have been less relevant. However, the
climate assessment administered at the start of the sixth grade
(prior to the first intervention session) included three relevant
psychological constructs (see analytic approach described below),
among other scales.

The first was self-reported stereotype threat (six items, five
6-point items and a single 7-point item) identical to the dependent
variable scale, 	 � 0.88. Although the baseline assessment did not
include either belonging measure, it did assess school trust, stu-
dents’ perception that they were treated fairly in middle school
(five 6-point items; e.g., “I am treated fairly by teachers and other
adults at my middle school”; see Yeager et al., 2014, 	 � 0.68),
and racial identification, the importance students placed on their
racial-ethnic identity, which is predictive of negatively stereotyped
students’ school experience (Cohen & Garcia, 2005). Racial iden-
tification was assessed with two items (“How important is your
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racial/ethnic background to you?”; 1 � not at all important, 5 �
really important, and “Race is an important part of who I am”; 1 �
very much disagree, 6 � very much agree; 	 � 0.78). As was done
with the dependent social-psychological variables, item-level
scores for all three baseline social-psychological variables were
converted to a 0–10 point scale before averaging.

Self-reported stereotype threat was positively skewed, skew-
ness � 1.23, p � .001, M � 2.30, SD � 2.35, Min � 0, Max �
9.5. A natural log transformation (natural log of the variable � 1),
eliminated the skew, skewness � 0.09, p � .66, M � 0.95, SD �
0.70, Min � 0, Max � 2.35. Both self-reported school trust,
skewness � �0.91, p � .001, M � 8.23, SD � 1.40, Min � 4,
Max � 10, and racial identification, skewness � �0.58, p � .006,
M � 6.37, SD � 3.05, Min � 0, Max � 10, were negatively
skewed. A cubic transformation eliminated the skew for school
trust, skewness � �0.04, p � .83, M � 603.13, SD � 258.37,
Min � 64, Max � 1000, and a quadratic transformation eliminated
the skew for racial identification, skewness � 0.18, p � .37, M �
49.87, SD � 34.86, Min � 0, Max � 100.

Baseline academic performance. We had two measures of
baseline academic performance: (a) fifth-grade academic evalua-
tions, a composite measure of teachers’ evaluations of students’
fifth-grade classroom performance in core academic areas and (b)
fifth-grade state test scores, scores on the statewide standardized
test administered in fifth grade.

Fifth-grade teachers evaluated students’ performance in core
academic areas (language arts, math, social studies, and science) as
“excellent,” “good,” “satisfactory,” or “poor” along a variety of
dimensions. For each subject area, we transformed the teacher’s
evaluation into a 4-point scale with higher values representing
better evaluations (1 � poor, 4 � excellent). After averaging
scores across subject areas, we standardized scores among students
with available data to create an index of overall classroom-based
academic performance in fifth grade, M � 0, SD � 1,
Min � �2.31, Max � 1.55. Students took the state standardized
achievement test in September of fifth grade. To create a compos-
ite test score measure, we standardized the raw scores on the three
sections (math, reading, and writing) and then averaged these, M �
0, SD � 0.90, Min � �2.56, Max � 1.67.

For simplicity, we formed a single composite variable of base-
line academic performance by averaging the two standardized
indicators, fifth-grade academic evaluations and fifth-grade test
scores, as they were highly correlated, rPearson’s � .71, p � .001.
The mean of the composite variable was 0 (SD � 0.88,
Min � �2.36, Max � 1.46). Though the measure was negatively
skewed, we did not transform it as it was not significantly so
(skewness � �0.40, p � .055), and transformations appropriate
for negative skew made the variable more rather than less skewed.

Prior to analyses, all baseline covariates were mean-centered
within Participant Race � Gender group, as in Experiment 1, so
that adjusted means would represent the mean for the average
student in a given Race � Gender group. In addition, to create
regression coefficients of similar magnitude, transformed scores
for fifth-grade teacher ratings, school trust, and racial identifica-
tion were divided by 100, and transformed scores for stereotype
threat were multiplied by 10 (such scaling does not affect p values
in regression analyses).

Baseline equivalence. As in Experiment 1, we assessed the
success of random assignment by regressing each baseline mea-

sure on condition (a single treatment vs. control dummy code), for
the full sample and each Race � Gender subsample. We used
logistic regression for dichotomous race and gender variables;
linear regression for fifth-grade teacher ratings and academic per-
formance, and sixth-grade preintervention psychological beliefs;
and negative binomial regression for fifth-grade discipline cita-
tions. In the full sample, there were no differences between the
control condition and the treatment condition on any baseline
measure, z/ts � 0.75, ps � .45, except for racial identification. The
treatment condition had marginally lower levels of racial identifi-
cation than the control condition, MC � 6.87 versus MT � 5.88,
b � �0.98, t(135) � �1.91, p � .058. Examining each of the four
Race � Gender subsamples separately revealed that this relation-
ship was significant only for White boys. For Black boys, the focal
group of interest, there were no significant differences between the
control and treatment for any of the six baseline measures, |z/t|s �
1, ps � .33, except for levels of stereotype threat at the start of
sixth grade. Black boys reported higher levels of stereotype threat
at the beginning of sixth grade in the treatment condition than in
the control condition, MC � 1.74 versus MT � 3.87, b � 2.13,
t(23) � 2.24, p � .035. Given the number of comparisons tested
(32), observing one difference by chance alone is unsurprising. It
was also the case that this condition difference was nonsignificant
once the baseline stereotype threat variable was corrected for
skewness. Additionally, the direction of this difference works
against the predicted treatment benefits for Black boys, and anal-
yses of social-psychological outcomes control for this baseline
measure. See Table S33.

As in Experiment 1, we additionally tested for equivalency of
random assignment using an omnibus test that involved regressing
our principal high-level outcome, annual average discipline cita-
tions during middle and high school, on the six baseline measures
simultaneously (the two fifth-grade discipline measures, the aca-
demic performance composite, and the three social-psychological
measures from the start of sixth grade). We then regressed the
predicted values from this regression model on the condition
dummy code. When we did this, there was no main effect of
condition, for either the full sample or Black boys specifically,
|t|s � 0.85, ps � .42.

Data analyses. Students were included in analyses (N � 137)
if they saw materials for either of the two social-belonging (or
control) exercises administered in two sessions early in sixth grade
(87% saw the assigned randomized materials for both intervention
sessions). Analyses are thus intent-to-treat. As in Experiment 1, all
students were retained in analyses, regardless of whether they saw
materials for one or both sessions and regardless of whether they
responded to the essay prompts.

Single-level analyses. For summative discipline outcomes, we
used single-level multiple negative binomial regression to test the
treatment effect, the same approach used in Experiment 1. As
noted in Experiment 1, we use a full-sample analysis for single-
level models to test treatment interactions with race and gender.
We also used the same set of predictors as in Experiment 1,
comprising the main effects of race, gender, and condition and
their two-way interactions. Additionally, we included the three-
way interaction between race, gender, and condition (the Experi-
ment 1 model fit better without this interaction). In full-sample
analyses, the treatment effect (in negative binomial analyses, the
ratio of treatment-condition to control-condition citations) pertains
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to the Race � Gender group defined as the reference category (the
group coded 0 for both race and gender dichotomous variables). As
in Experiment 1, for each analysis involving single-level discipline
outcomes, we report 95% confidence intervals for the incident rate
ratios associated with the log-count coefficients of the relevant
simple effect, and also express incident rate ratios as a percentage
change relative to the reference category (i.e., in most analyses, the
control condition for a specific Race � Gender group).

Longitudinal analyses. Unlike Experiment 1, Experiment 2
permitted longitudinal analyses of both discipline citations and
psychological beliefs. To assess change over time as a function of
condition, multilevel regression models were used to estimate
longitudinal trajectories for discipline citations (multilevel nega-
tive binomial regression) and for high-level psychological beliefs
(multilevel linear regression). As discussed previously, we feature
subsample results (a model estimated separately for each Race �
Gender group) for these longitudinal analyses to best understand
treatment effects for Black boys (parallel full-sample results are
presented in the online supplemental materials and are generally
consistent). Though subsample adjusted means are depicted in
figures for all four Race � Gender groups, the primary focus of the
longitudinal results section is on treatment effects for Black boys,
the group expected to benefit. This group had the highest number
of control-condition citations and was also the only group that
exhibited a treatment reduction in the summative single-level
analysis. The supplement presents detailed results for the other
Race � Gender groups.

We summarize the longitudinal models here and provide tech-
nical details (including equations for each model) in the supple-
ment. For discipline trajectories, we first examined changes in
annual discipline citations over seven years, from Grades 6 to 12,
through both middle and high school. We then examined changes
in subjective and objective citations per semester both within and
across school years in middle school. For social-psychological
trajectories, we examined changes in self-reported belonging un-
certainty, stereotype threat, and social belonging over five time-
points in middle school from the end of sixth grade to the end of
eighth grade.

For every longitudinal analysis except one, we fit multilevel
models that contained two submodels: a Level-1 submodel that
predicted changes in the outcome over time for a given student,
and Level-2 submodels that predicted key parameters of the
Level-1 model as a function of condition, controlling for baseline
covariates at Level 2 (Singer & Willett, 2003). The analysis of
middle-school discipline trajectories by citation type required a
three-level model, with change in the outcome over time specified
at Level 1, citation type specified at Level 2 (within participants),
and condition and baseline discipline citations specified at Level 3
(between participants). We also included time-varying predictors
at Level 1 when these allowed us to test additional hypotheses
(e.g., condition effects on within-grade slopes). Though we report
and display results for all four Race � Gender groups, Black boys
were consistently the only group to show meaningful variation in
the outcome and corresponding treatment effects across analyses.
As with single-level analyses, we report 95% confidence intervals
for relevant simple effects in longitudinal analyses, for incident
rate ratios (the exponentiated log-count coefficients from longitu-
dinal discipline analyses) or linear coefficients (the linear coeffi-

cients from longitudinal analyses of social-psychological out-
comes).

Calculation of effect sizes. Effect sizes for longitudinal anal-
yses of discipline citations are again expressed as incident rate
ratios. For longitudinal analyses of social-psychological out-
comes, a standard-deviation equivalent was computed by divid-
ing the residual variance estimate in an unconditional longitu-
dinal model predicting the relevant outcome (one with no
independent variables) by the average number of measurements
per individual, adding the result to the between-subjects vari-
ance estimate in the unconditional model (the random inter-
cept), and taking the square root of the sum. This was more
conservative and precise than simply using the standard devi-
ation of the raw outcome. Effect sizes for condition effects on
outcome level were computed by dividing the coefficient cor-
responding to the main effect of condition by this standard
deviation equivalent. Effect sizes for condition effects on slopes
reflect the absolute change in the relevant social-psychological
outcome (slope coefficient representing the change in outcome
per unit of Time � Duration of the relevant time period)
divided by this standard deviation equivalent.

Inclusion of baseline covariates. To increase the precision of
treatment effect estimates, we included baseline measures as co-
variates in regression models. To obtain the most parsimonious
model (and to maintain consistency with Experiment 1), single-
level regression analyses of discipline outcomes controlled only
for the two fifth-grade measures of discipline, fifth-grade disci-
pline citations and fifth-grade teacher ratings of classroom behav-
ior. Both covariates were mean-centered within the four Race �
Gender subgroups to preserve preintervention differences and to
avoid inappropriate between-groups comparisons in adjusted
means. In longitudinal analyses of discipline outcomes fifth-grade
teacher ratings of classroom behavior was not predictive once
fifth-grade discipline citations were controlled and, thus, was
dropped.

For social-psychological outcomes, we did not have baseline mea-
sures of two of the three constructs to use as covariates. However, a
wide variety of other variables measured at baseline are conceptually
relevant to students’ psychological experience in school and, thus,
potentially appropriate as covariates that could help reduce error (e.g.,
Walton & Cohen, 2011). Indeed, each of the baseline measures—the
two fifth-grade discipline measures, the composite measure of fifth-
grade academic performance, and the three social-psychological mea-
sures assessed at the start of sixth grade, stereotype threat, school trust,
and racial identification—was predictive in analyses of at least one
social-psychological outcome. To increase power for analyses of
social-psychological outcomes (which, as self-report scales, were
measured less reliably than school discipline reports), while also
maintaining a common model to facilitate comparability, two-level
longitudinal analyses of social-psychological outcomes retained all
six covariates at Level 2; as with the discipline analyses, each of the
covariates was mean-centered on the mean for each Race � Gender
group.

Results and Discussion

We begin with a high-level view of the results: We first
report the effects of social-belonging treatment and its interac-
tions with race and gender on the average number of citations
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students received per school year through high school, a total of
7 years. After this initial summative analysis, we use longitu-
dinal subsample analyses (i.e., the other three Race � Gender
groups are excluded when fitting the model) to inform how the
intervention benefited Black boys, whether by creating an ini-
tial benefit that persisted (an intercept effect only) or by altering
the rate of change (e.g., by slowing an increase in discipline
citations over time or by accelerating a decrease). Next, to
inform how the intervention altered recursive dynamics be-
tween students and teachers (building on Experiment 1), we
focus on more granular patterns within middle school. Specif-
ically, we use additional longitudinal subsample analyses to test
whether the social-belonging treatment, as predicted, mitigated
rising levels of citations among Black boys for incidents re-
quiring the subjective judgment of teachers in the early years of
middle school. We supplement these analyses of discipline
citations with longitudinal linear regression analyses of how
students’ social-psychological experience changed over time in
middle school, again using a subsample approach.

High-level discipline outcomes.
Average annual discipline citations in middle and high school

in the primary sample. Examining average annual citations in
the full-sample model (the model fit using data from all four

Race � Gender groups), the negative-binomial regression yielded
significant Race � Condition, b � 1.60, z � 2.41, p � .016, IRR �
4.97, and Gender � Condition interactions, b � 1.31, z � 2.36,
p � .018, IRR � 3.69, and a marginal Race � Gender � Condi-
tion interaction, b � �1.81, z � �1.95, p � .051, IRR � 0.16 (see
Figure 3). As expected, these interactions were driven by Black
boys, who received 65% fewer citations per year, 95% CI
[�85%, �15%], over the 7-year assessment period in the social-
belonging condition than in the control condition (Madj-C � 2.86
vs. Madj-T � 1.02), b � �1.04, z � �2.32, p � .02, IRR � 0.35,
95% CI [0.15, 0.85]. Though citations were higher in the treatment
than control condition for the other three Race � Gender groups,
none of these differences approached significance, in part because
they were from a lower base, zs � 1.20, ps � .24. The treatment
effect for Black boys was stronger yet in a subsample analysis
excluding the other Race � Gender groups (Madj-C � 2.97 vs.
Madj-T � 1.06), b � �1.03, z � �3.02, p � .003, IRR � 0.36,
95% CI [0.18, 0.70].

Reduction of the race-based discipline disparity with White
boys. To estimate the reduction in racial disparities in discipline
citations, we compared Black boys in each condition with White
boys in the control condition (we used the control condition for
White boys to ensure any race-based reductions would not be

Figure 3. The adjusted average number of annual discipline citations (A) from sixth grade to 12th grade and
(B) separately during middle (Grades 6 to 8) and high school (Grades 9 to 12) in Experiment 2, as a function
of race, gender, and condition (N � 137). Means were obtained from single-level, full-sample negative binomial
analyses during each time period and adjusted for preintervention (fifth grade) discipline measures. Error bars
represent �1 SE. For the regression model from which these means were derived, see Table S34.
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confounded by the nonsignificant increase among White boys in
the treatment condition). Comparing control-condition Black boys
with control-condition White boys in a subsample analysis, there
was a very large disparity in average annual discipline citations
(Msadj � 3.19 vs. 0.44), b � 1.99, z � 5.30, p � .001, IRR � 7.32,
95% CI [3.50, 15.28], a 632% difference, consistent with national
data (Skiba et al., 2011; U.S. Department of Education, 2012; U.S.
Government Accountability Office, 2018). The intervention re-
duced this disparity with control-condition White boys by 75% to
a 156% difference in average annual citations, (Msadj � 1.11 vs.
0.44), b � 0.94, z � 2.22, p � .026, IRR � 2.56, 95% CI [1.12,
5.85].

Average annual discipline citations in middle and high school
in the larger sample. The slightly larger sample combining
Latino with Black students and Asian with White students (N �
149) produced a similar significant treatment reduction (61%) in
average annual citations for negatively stereotyped boys (Madj-C �
2.77 vs. Madj-T � 1.09), b � �0.93, z � �2.33, p � .02, IRR �
0.39, 95% CI [0.18, 0.86], and no other group (zs � 1.25, ps � .22;
see Table S37). As with the primary sample, the subsample result
was stronger than the full-sample result for negatively stereotyped
boys, (Madj-C � 2.88 vs. Madj-T � 1.16), b � �0.91, z � �2.82,
p � .005, IRR � 0.40, 95% CI [0.21, 0.76]. In addition, a
subsample analysis indicated that the race-based discipline dispar-
ity relative to control-condition nonstereotyped boys was reduced
by 71% from 590% for control-condition negatively stereotyped
boys (Msadj � 3.04 vs. 0.44) to 172% for treatment-condition
negatively stereotyped boys (Msadj � 1.20 vs. 0.44; see Table
S41).

Similar treatment effects for negatively stereotyped boys were
also obtained when average annual citations in middle and high
school were analyzed separately, for both the primary and slightly
larger sample (see Tables S38 and S39, respectively; again, no
such treatment effects were observed for the other Race � Gender
groups in either sample).

Longitudinal discipline outcomes: Middle and high school.
Early discipline citations (a) predict later discipline citations in

the control condition but (b) are reduced by the treatment. How
could an exercise delivered in two class sessions in the first
quarter of sixth grade reduce discipline citations over 7 years?
For this to occur, the intervention itself need not be powerful on
its own, but needs to be situated within a social system that has
the capacity to propagate early change forward in time, as many
school contexts often do (Cohen et al., 2009; Goyer et al.,
2017). As a first look at this, and taking advantage of the 7-year
assessment period, we examined the correlation between disci-
pline citations received in sixth grade and in high school (the
4-year annual average) among control-condition Black boys.
This association was exceptionally high, rSpearman’s � .81, p �
.004 (see Table S42). We used a Spearman’s correlation, which
assesses the monotonic relationship between the variables
through a rank-ordering procedure, because count variables
violate the assumptions required for Pearson correlations. In a
system like this, early improvement has the potential to cause
lasting benefits. (We also examined this correlation in the
treatment condition. It was flat, rSpearman’s � �.05, p � .87.
While this finding is consistent with the interpretation that the
treatment interrupted a recursive cycle that led early discipline
citations to persist, this estimate should be interpreted with

caution as variance among citations within this condition was
low.)

Annual change in discipline citations from sixth to 12th grade.
Next we examined the change in annual discipline citations
through high school in multilevel negative binomial subsample
regression analyses (see Figure 4 and Table S43). These revealed
that, for Black boys, the intervention achieved long-term reduc-
tions through an initial 78% reduction in sixth-grade citations
(Madj-C � 3.18 vs. Madj-T � 0.70), b � �1.51, z � �2.89, p �
.004, IRR � 0.22, 95% CI [0.08, 0.62], that then persisted through
time, rather than through a deceleration in the annual growth rate
of discipline citations (i.e., a reduction in the annual slope). For
both conditions, annual citations rose (nonsignificantly) through
eighth grade, by 26% per year in the control condition and 49% per
year in the treatment condition, IRRs � 1, ps � 0.15; the Middle
School Slope � Condition interaction was nonsignificant, b �
0.17, z � 0.46, p � .65, IRR � 1.18. Consequently, treatment-
condition Black boys continued to have fewer annual citations
(69% reduction) than control-condition Black boys in eighth grade,
(Madj-C � 5.07 vs. Madj-T � 1.57), b � �1.18, z � �2.17, p � .03,
IRR � 0.31, 95% CI [0.11, 0.89].

Annual citations decreased for both conditions from the end of
middle school to the start of high school in ninth grade, by �68%
in the control condition and �74% in the treatment condition.
Each transition slope (i.e., the change in citations from eighth to
ninth grade) was significant, |z|s � 2.78, ps � .006, and there was
no Slope � Condition interaction, b � �0.22, z � �0.35, p � .73,
IRR � 0.81. Even as citations declined for both conditions with
the start of high school, the condition difference first established in
sixth grade was maintained in ninth grade and was of a similar
magnitude; it was a 72% reduction (Madj-C � 1.69 vs. Madj-T �
0.48), b � �1.26, z � �1.98, p � .048, IRR � 0.28, 95% CI
[0.08, 0.99]. Citations were then stable through 12th grade; high
school slopes approached zero in both conditions, IRRs
1, ps �
0.75. The treatment reduction in 12th grade was 70% (Madj-C �
1.91 vs. Madj-T � 0.57), b � �1.21, z � �1.87, p � .061, IRR �
0.30, 95% CI [0.08, 1.06] (the marginal significance is likely a
consequence of attrition and lower power). In sum, the interven-
tion brought about an initial change in Black boys’ outcomes that
persisted but did not increase over time.

We then fit the same longitudinal model in the three other
Race � Gender subsamples. For these groups (Black girls, White
boys, and White girls), there were no significant differences in
annual citations between the treatment and control groups at the
start or end of either middle school or high school, zs � 1.60, ps �
.11, with one exception. There was a significant decrease in
citations in 12th grade for White girls, b � �2.15, z � �2.15, p �
.032, IRR � 0.12, but this should be interpreted with caution
because control-condition citations were already near zero for this
Race � Gender group. See the online supplemental materials (and
Table S45) for more detailed descriptions of these results.

Discipline outcomes: By citation type in middle school.
Average annual subjective and objective citations in middle

school. Next, we examined discipline patterns by citation type
within middle school. As noted, this finer level of granularity
provides a way to examine the theorized recursive processes that
drive disciplinary interactions between students and teachers. Fo-
cusing first on high-level patterns by citation type, the treatment
produced a similar and significant reduction in both types of
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citations for Black boys in middle school, when these outcomes
were defined as annual averages (as noted previously, citation type
was not available for high school). In a subsample analysis, the
treatment caused a 77% reduction for average annual subjective
citations (Madj-C � 2.79 vs. Madj-T � 0.63), b � �1.49,
z � �4.06, p � .001, IRR � 0.23, 95% CI [0.11, 0.46], and a 66%
reduction for average annual objective citations (Madj-C � 1.41 vs.
Madj-T � 0.49), b � �1.07, z � �2.26, p � .024, IRR � 0.34,
95% CI [0.14, 0.87]. In similar subsample analyses for the other
three Race � Gender groups, there were no significant condition
differences for either citation type in middle school, |z|s � 1.3,
ps � .19.

Change in subjective and objective citations per semester in
middle school. We then examined semester-by-semester change
in subjective and objective citations over middle school, within
and across grades using multilevel negative binomial regression (a
three-level model, see Table S46), focusing on the subsample of
Black boys. Despite the similar aggregate (i.e., average annual)
effects, these analyses revealed distinct longitudinal patterns for
the two citation types.

Within-grade change in subjective citations in sixth and sev-
enth grades. Consistent with the hypothesized deterioration of
teacher–student relationships, subjective citations rose within year
in the same cyclical pattern for Black boys in the control condition
in both sixth and seventh grades (see Figure 5, which also displays
subsample longitudinal trajectories for the other three Race �
Gender groups). Each year, subjective citations in the control
condition began relatively low in the fall semester as students
began relationships with new classroom teachers but rose over the

school year, rising by 341% in sixth grade, from 0.43 to 1.90
citations, b � 1.48, z � 2.79, p � .005, IRR � 4.41, 95% CI [1.55,
12.50], and by 125% in seventh grade, from 0.81 to 1.82 citations,
b � 0.81, z � 2.56, p � .01, IRR � 2.25, 95% CI [1.21, 4.18]. The
social-belonging intervention interrupted this pattern: In the treat-
ment condition the within-year slope did not differ from zero in
either grade, zs � 1, ps � .32. Thus, there was a strong treatment
reduction in subjective citations in the spring semester each year
for Black boys, an 86% reduction in sixth-grade spring (MC � 1.90
vs. MT � 0.26), b � �2.00, z � �2.79, p � .005, IRR � 0.14,
95% CI [0.03, 0.55], and an 81% reduction in seventh-grade spring
(MC � 1.82 vs. MT � 0.34), b � �1.68, z � �3.43, p � .001,
IRR � 0.19, 95% CI [0.07, 0.49].

Within-grade change in objective citations in sixth and sev-
enth grades. The within-year rise in subjective citations in sixth
and seventh grades experienced by control-condition Black boys
was not evident for their objective citations. Though objective
citations also rose within school year for the control condition, the
increase was not significant in either grade. It was only a 57%
increase within sixth grade, b � 0.45, z � 0.65, p � .52, IRR �
1.57, 95% CI [0.40, 6.12], and a 30% increase within seventh
grade, b � 0.26, z � 0.66, p � .51, IRR � 1.30, 95% CI [0.60,
2.82]. The treatment condition showed similar nonsignificant
slopes (see online supplemental materials). The specificity of the
effect on subjective and not objective citations suggests that
control-condition Black boys did not experience a general decline
in self-control over the school year or respond to other seasonal
effects. Instead, the pattern points to worsening relationships be-
tween Black boys and their teachers as they interacted over the

Figure 4. Adjusted longitudinal trajectories in annual discipline citations in Experiment 2 by race, gender, and
condition from sixth grade to 12th grade. Each trajectory was derived from a Race � Gender subsample analysis
using the multilevel negative binomial regression model presented in Table S43. Means are adjusted for
fifth-grade discipline citations, mean-centered within each Race � Gender group. Error bars represent �1 SE.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

250 GOYER ET AL.

http://dx.doi.org/10.1037/pspa0000152.supp
http://dx.doi.org/10.1037/pspa0000152.supp
http://dx.doi.org/10.1037/pspa0000152.supp


school year in sixth and seventh grades. The elimination of this
pattern by the treatment points to the contribution of worries about
belonging to this process in a context shaped by negative stereo-
types.

Across-grade change in citations over middle school. Al-
though only subjective citations rose within grade, both objective
and subjective citations rose across middle-school grades (and
grade-level teacher teams) in the control condition. This annual
increase (between fall semesters) was 101% for objective citations,
b � 0.70, z � 1.93, p � .054, IRR � 2.01, 95% CI [0.99, 4.10],
and 88% for subjective citations, b � 0.63, z � 2.17, p � .03,
IRR � 1.88, 95% CI [1.06, 3.31]. In the treatment condition, these
same across-grade slopes were nonsignificant, zs � 1.65, ps �
0.11, even as the percentage change in this condition was from a
lower base (due to a treatment reduction in fall semesters; see
online supplemental materials).

Lack of reset in the transition to eighth grade. As a result, by
eighth grade control-condition Black boys no longer showed a
“reset” in subjective citations with the start of a new school year
and new classroom teachers. Unlike the transition to seventh
grade, when subjective citations (in seventh-grade fall) signifi-
cantly declined in the control condition by 57% from the spring
semester of sixth grade (from 1.90 to 0.81 citations per semester),
b � �0.85, z � �2.11, p � .035, IRR � 0.43, 95% CI [0.19,
0.94], subjective citations in the fall semester of eighth grade were,
on average, nearly as high as and not significantly different than
citations in the spring semester of seventh grade (only a 17%
decrease, from 1.82 citations to 1.52 citations), b � �0.18,
z � �0.47, p � .64, IRR � 0.83, 95% CI [0.39, 1.78]. Social-

belonging-condition Black boys continued to receive relatively
few subjective (and objective) citations across both transitions.
The same percentage changes in subjective citations, a 13% de-
crease in the transition to seventh grade, from 0.26 to 0.22 cita-
tions, and a 42% increase in the transition to eighth grade, from
0.34 to 0.48 citations, were nonsignificant for each school-year
transition, zs � 0.65, ps � .50.

Lack of within-grade change in eighth grade. Once in eighth
grade, discipline patterns stabilized. Unlike in sixth and seventh
grades, there was no significant within-year change in subjective
citations in either condition, |z|s � 0.3, ps � .75 (a 15% increase
in subjective citations in the control condition and a 7% decrease
in subjective citations in the treatment condition).

The rise in both subjective and objective citations in the control
condition across grades and teacher teams, and the corresponding
high levels of citations in eighth grade, suggests a pattern of
worsening behavior over middle school, and foreshadows contin-
ued discipline problems in high school.

Longitudinal psychological outcomes: Social-psychological
experience in middle school. Multilevel subsample linear re-
gression analyses (see Table S56) examined changes in social-
psychological outcomes over middle school. They showed corre-
sponding treatment benefits for the subsample of Black boys. See
Figure 6 (which also displays trajectories obtained from subsample
longitudinal analyses of the other three Race � Gender groups).

Change in belonging uncertainty over middle school. A re-
duction in belonging uncertainty for Black boys of 1.59 scale-
points (0.81 standard deviations) in the treatment condition relative
to the control condition emerged by the first postintervention

Figure 5. Adjusted discipline citations per semester in middle school (Level 1) in Experiment 2 as a function
of citation type (Level 2) and condition (Level 3) for each Race � Gender subsample, modeled longitudinally
using multilevel negative binomial regression and adjusted for fifth-grade discipline citations at Level 3.
Subjective discipline citations involved greater judgment of the teacher (e.g., “insubordination”). Objective
discipline citations involved the application of an objective standard (e.g., “failure to serve detention”). For
White girls, the subsample model could not be fit as citations were near zero for both conditions at all timepoints.
For the regression model from which these means are derived, see Table S46. Treatment � social-belonging
intervention.
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assessment, at the end of sixth grade (Madj-C � 5.59 vs. Madj-T �
4.00), b � �1.59, z � �1.93, p � .053, 95% CI [�3.21, 0.02],
d � �0.81. On average, belonging uncertainty at this time de-
creased from 56% to 40% of the scale maximum when Black boys
received the social-belonging intervention at the beginning of that
school year. See Figure 6. The slope for belonging uncertainty
over the course of middle school was nonsignificant in both
conditions, zs � 0.42, ps � .68, and did not differ by condition,
b � 0.006, z � 0.010, p � .99, 95% CI [�0.96, 0.97], d � 0.01.
Consequently, the reduction in belonging uncertainty established
by the end of sixth grade was maintained at the end of seventh
grade and in fact was stronger, (Madj-C � 5.72 vs. Madj-T � 4.13),
b � �1.59, z � �2.91, p � .004, 95% CI [�2.66, �0.52],
d � �0.81. It was also present at the end of eighth grade,
(Madj-C � 5.84 vs. Madj-T � 4.26), b � �1.58, z � �2.50, p �
.012, 95% CI [�2.82, �0.34], d � �0.80. Thus, an early reduc-
tion in belonging uncertainty persisted through the end of middle
school.

For the other three Race � Gender groups, the treatment did not
have an initial effect on belonging uncertainty, at the end of sixth
grade, zs � 1.30, ps � .19. However, treatment effects emerged
over time for Black girls and White boys due to effects on slopes.
Belonging uncertainty declined marginally over time for treated
Black girls, while unexpectedly increased significantly over time
for control-condition White boys. By the end of eighth grade,
Black girls had marginally lower belonging uncertainty and White
boys had significantly lower belonging uncertainty in the treatment
condition than in the control condition (see online supplemental
materials and Tables S58 to S59).

Change in stereotype threat over middle school. Broader
psychological consequences emerged in parallel with rising disci-
pline problems over the course of middle school. Control-
condition Black boys’ worry about negative stereotypes (e.g., “In
school, I worry that people will judge my racial group, based my
behavior or performance”) rose by 1.74 scale points (absolute
increase of 0.81 standard deviations) during the first half of middle

Figure 6. Adjusted longitudinal trajectories over middle school for self-reported (A) belonging uncertainty, (B)
worry about stereotype threat, and (C) social belonging. Trajectories reflect adjusted means at five timepoints in
middle school for each Race � Gender subsample in Experiment 2 as a function of condition, modeled
longitudinally using multilevel linear regression subsample analyses. Means are adjusted for fifth-grade disci-
plinary measures and academic performance and preintervention (beginning of sixth grade) social-psychological
measures at Level 2. For the regression models from which these means are derived, see Table S56. The y-axis
represents the full range of each scale after each had been converted to a common metric. Treatment �
social-belonging intervention.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

252 GOYER ET AL.

http://dx.doi.org/10.1037/pspa0000152.supp
http://dx.doi.org/10.1037/pspa0000152.supp
http://dx.doi.org/10.1037/pspa0000152.supp
http://dx.doi.org/10.1037/pspa0000152.supp


school, from the end of sixth grade to the end of seventh grade,
b � 1.74, z � 3.36, p � .001, 95% CI [0.73, 2.76], d � 0.81. See
Figure 6. Over the same period, treatment-condition scores
dropped by 0.62 points (absolute decrease of 0.29 standard devi-
ations), b � �0.62, z � �1.22, p � .22, 95% CI [�1.62, 0.38],
d � �0.29. Though the treatment-condition decrease did not reach
significance, it did result in a significant condition difference in
slope in the first half of middle school, b � �2.36, z � �3.35, p �
.001, 95% CI [�3.75, �0.98], d � �1.10. The treatment reduction
in levels of stereotype threat reached significance at the end of
seventh grade, when it was 1.08 standard deviations lower in the
treatment than control condition (Madj-C � 4.78 vs. Madj-T � 2.47),
b � �2.31, z � �3.08, p � .002, 95% CI [�3.79, �0.84],
d � �1.08, and persisted subsequently. In the second half of
middle school, the slope did not differ from zero in either condi-
tion, zs � 0.95, ps � .34, as threat levels stabilized; there was no
condition difference in slope, b � 0.65, z � 0.84, p � .40. By the
end of eighth grade, worry about stereotype threat was still 0.78
standard deviations lower in the treatment condition than in the
control condition (Madj-C � 4.67 vs. Madj-T � 3.01), b � �1.67,
z � �1.88, p � .06, 95% CI [�3.40, 0.07], d � �0.78.

Change in social belonging over middle school. Con-
currently, control-condition Black boys’ level of belonging (e.g.,
“I feel like I belong in my school”) declined over the course of
middle school by 0.62 scale-points per year (absolute decrease of
0.90 standard deviations over middle school), b � �0.62,
z � �3.19, p � .001, 95% CI [�1.00, �.0.24], d � �0.90. Levels
of social belonging in the treatment condition were stable; the
treatment-condition slope over middle school did not differ from
zero, b � �0.03, z � �0.18, p � .86, 95% CI [�0.36, 0.30],
d � �0.04. Consequently, there was a significant condition dif-
ference in slope, b � 0.59, z � 2.37, p � .018, 95% CI [0.10,
1.08], d � 0.85. Although there was no condition difference in
level of social belonging at the end of sixth grade, (Madj-C � 7.57
vs. Madj-T � 7.70), b � 0.14, z � 0.27, p � .79, 95% CI [�0.86,
1.14], d � 0.10, the treatment’s prevention of a decline in belong-
ing over time caused levels of belonging to be significantly higher
by the end of eighth grade, (Madj-C � 6.33 vs. Madj-T � 7.64), b �
1.32, z � 2.70, p � .007, 95% CI [0.36, 2.27], d � 0.95, equivalent
to an increase from 63% to 76% of the scale maximum.

For Black girls, White boys, and White girls there were no
significant differences in worry about stereotype threat or in level
of social belonging at the first measurement at the end of sixth
grade nor at the last measurement at the end of eighth grade, |z|s �
1.70, ps � 0.09. See Figure 6 and also Tables S62 to S66.

Summary

The schedule along which the social-psychological measures
were assessed was too infrequent to provide nuanced measures of
mediation (see Bullock, Green, & Ha, 2010); power is also limited
for statistical tests of mediation. However, the results illustrate an
important aspect of control-condition Black boys’ unfolding ex-
perience in middle school, and how this process was altered. When
Black boys began sixth grade with an understanding that social
challenges and worries about belonging are normal at first in
middle school and improve with time, they were able to forestall
a within-year rise in subjective citations, first in sixth grade and
then again in seventh grade, when interacting with the same

classroom teachers over the course of each school year. They also
experienced fewer discipline citations, both subjective and objec-
tive, across grades and teacher teams in middle school. By the end
of seventh grade, they reported lower worries about being seen and
treated in accordance with negative stereotypes. By the end of
eighth grade, their level of belonging was higher than controls’.
Once a more positive cycle had been established, lower levels of
discipline citations continued in eighth grade and then across the
transition to high school and through it, 7 years after the interven-
tion. The control-condition pattern in both disciplinary behavior
and psychological beliefs was not found for any other Race �
Gender group.

The results are consistent with our theory that, here for Black
boys, a cycle of student behavior, negative teacher disciplinary
judgments, student threat and vigilant reactions, and further
teacher responses can become self-perpetuating (Okonofua, Wal-
ton et al., 2016). Yet this cycle was interrupted when students
began middle school with an adaptive narrative for making sense
of early social adversities. The intervention was randomized to
students and altered their behavior to initiate improvement, illus-
trating their agency to shape outcomes in this system. But the
intervention’s effects did not stay isolated in the minds of students.
Instead, the intervention altered patterns of interaction between
students and teachers to transform students’ school experience.

General Discussion

The present research sheds light on both a social system and
cycles of psychological processes that occur among students and
teachers within it. In so doing, it highlights a powerful mechanism
of social inequality. Black and Latino boys face school contexts
replete with negative stereotypes about both their intellectual abil-
ity and their behavior (Skiba et al., 2011; Steele, 2010). We
theorized that these stereotypes can contribute to early worries
about belonging and to negative interactions with teachers, partic-
ularly as students and teachers interact over time (Okonofua,
Walton et al., 2016). Indeed, more serious and enduring discipline
problems can begin as relatively minor incidents, including behav-
iors perceived by teachers as defiant or disrespectful. Yet even
minor initial encounters may confirm fears in negatively stereo-
typed students about their treatment and social standing in school.
Experiences of defiance or disrespect from students can also
undermine teachers’ experience in school and precipitate burnout
(Friedman, 1995; Hastings & Bham, 2003), and fuel further ste-
reotypic judgments of students (e.g., Kunesh & Noltemeyer, 2015;
Okonofua & Eberhardt, 2015). Together, negative early encoun-
ters, threat, and stereotypes can give rise to a cycle that magnifies
and propagates negative outcomes for both parties forward in time.

As interactions and inferences repeat and worsen, teachers and
students become stuck in a negative dynamic that is difficult for
either to reverse on their own. The cycle gains momentum from its
consequences and can cause inequality in children’s experience to
persist grade after grade for years. Previous work has documented
the long-term effects of early behavior problems in preschool (U.S.
Department of Education, 2014) and the transition to kindergarten
(Myers & Pianta, 2008). A contribution of Experiment 2 in par-
ticular is to document the longitudinal trajectory of this process as
it emerges in middle school and extends through high school
absent intervention to produce sustained high levels of disciplinary
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citations for negatively stereotyped boys. Yet a small change at the
beginning of this cycle can grow to produce a large cumulative
improvement in students’ outcomes.

An important contribution of this research is to complement
traditional accounts of social inequality, which often locate the
problem in fundamental deficits in resources or opportunities on
the one hand or in individuals’ character or capacities on the other
(Walton & Wilson, 2018). Indeed, a very strong correlation be-
tween discipline citations in sixth grade and in high school such as
that observed in the control condition in Experiment 2 might
commonly be interpreted as evidence of a fixed deficit in students,
such as an aggressive disposition or a lack of self-control skills.
Yet such an interpretation is not supported by the data. The
interventions tested here did not address either structural factors or
personal deficits directly. Nor did they directly address teachers’
perceptions or behaviors, although these are also important (Okono-
fua, Paunesku et al., 2016). Instead, the results highlight how
experiences of identity threat can give rise to recursive psycho-
logical and social-relational cycles that undermine outcomes over
time. In Experiment 1, an identity-safety intervention, which com-
bined social-belonging, growth-mindset, and values-affirmation
interventions, both reduced discipline citations among negatively
stereotyped boys across seventh and eighth grades and reduced the
odds that a first subjective citation in seventh grade led to another
subjective citation in seventh grade or to any citation in eighth
grade. In Experiment 2, the social-belonging intervention alone,
which conveyed that social challenges in the transition to middle
school are normal and improve with time, reduced negative pat-
terns of interaction between Black boys and teachers in sixth and
seventh grades, mitigating a within-year rise in subjective citations
each year. It also improved the trajectory of Black boys’ psycho-
logical experience in middle school, and ultimately lowered dis-
ciplinary citations through the end of high school. In both exper-
iments, the interventions addressed worries about belonging,
inclusion, and growth that arise from awareness of negative ste-
reotypes in the sociocultural context. Their effect was to alter
recursive patterns of interaction between teachers and students.
Awareness of societal disadvantage has psychological conse-
quences that, in turn, gives rise to unequal cycles of behavior,
interaction, and relationships which, in effect, reproduce social
inequality (see also Claro, Paunesku, & Dweck, 2016; Yeager,
Walton et al., 2016; Walton & Wilson, 2018).

In randomizing students to condition, the design isolates stu-
dents’ agency to alter this system of interactions. In targeting
students’ experience of identity threat, the studies impugn identity
threat in contributing to high rates of school discipline problems
among boys of color. From an applied perspective, the results
identify a theory-based class of targeted interventions to mitigate
persistent discipline problems. Finally, the results show how a
brief psychological exercise can transform individuals’ lives over
very long periods of time—by altering important patterns of
interaction—when this exercise is appropriately targeted, timed,
and contextually situated (Cohen, Garcia, & Goyer, 2017).

Yet there is much we do not know, both about the unfolding of
discipline patterns absent intervention and the role of targeted
identity-safety exercises in mitigating these patterns. Indeed, in
finding large reductions in discipline citations over years, a sig-
nificant contribution of the present research is to point toward
directions for new research. Although both experiments found

evidence for the theorized recursive cycles between teachers and
negatively stereotyped boys, it is essential to further probe the
psychological and social-relational mechanisms that underlie dis-
cipline patterns over time. Future studies may use more direct
measures of students’ developing experience, for instance, in sce-
nario studies, classroom observations, or daily diary reports in
field settings (Sherman et al., 2013; Walton & Cohen, 2011; see
also Hall, Schmader, & Croft, 2015). These may show the effects
of race, gender, and identity-safety interventions on how students
make sense of specific experiences in class (e.g., interactions with
teachers) and how students’ interpretations affect their classroom
behavior and developing high-level beliefs (e.g., belonging in
school, trust of teachers, apprehension about stereotypes). It is also
important to focus on teachers, who were not the focus of the
present studies and whose role in sustaining discipline cycles is
thus less well understood (see Okonofua & Eberhardt, 2015). For
instance, research may examine how changes in individual stu-
dents’ classroom behavior affect how teachers make sense of and
treat those students either in scenario studies or, ideally, in class-
room observations or daily teacher reports in real time and over
time (cf. Voigt et al., 2017). Future studies could also cross
identity-safety interventions for students with interventions that
help teachers reframe student misbehavior (Gregory et al., 2016;
Okonofua, Paunesku et al., 2016) or that alter teacher practice (see
Yeager et al., 2014), to understand the independent and synergistic
effects of student- and teacher-focused approaches.

Better understanding the underlying psychological and social-
relational processes will further inform theory. Such an under-
standing may also reveal ways to improve both the content of
identity-safety interventions and their timing. An implication of
our findings is that social-belonging, values-affirmation, and
growth-mindset interventions may function, at least in some ways,
as different routes to promote identity safety within school (see
Garcia & Cohen, 2012; Walton et al., 2012). Both growth mindset
and social belonging interventions alone were able to achieve
meaningful reductions in discipline citations. Further understand-
ing the similarities and differences between these approaches, and
how they may be improved and/or combined effectively, is an
important direction for future research. Additionally, in the present
studies, the interventions were implemented early in adolescence
and early in the school year, when students’ beliefs about them-
selves, school, and relationships with classroom teachers were
developing. Yet in one study the intervention was delivered in
sixth grade and in the other in seventh grade. It is not known how
elastic discipline-related processes are to intervention at different
points, including whether there is a point at which it is too late for
such exercises to meaningfully alter cycles already established (see
Cook et al., 2012).

Another important question involves the types of school con-
texts and types of students in which and for whom identity-safety
interventions are more and less likely to be effective. As we have
noted, psychological interventions are not magic bullets that will
work for all students or in all settings. Instead, they address
specific psychological processes that function as barriers within
contexts that otherwise permit growth and thus help people sty-
mied by these barriers navigate more effectively (Walton & Wil-
son, 2018; Yeager & Walton, 2011). In this sense, psychological
interventions catalyze potential already present in people and
contexts but that is latent or underutilized (Cohen et al., 2017;
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Cohen & Sherman, 2014; Walton & Spencer, 2009). There is much
to be learned from research exploring the intersection of psycho-
logical interventions and social contexts, both for psychological
theory and for theory about social contexts. Indeed, even relatively
well-researched approaches can be ineffective in specific contexts
for reasons that are not yet fully understood (Hanselman et al.,
2017; Protzko & Aronson, 2016).

By using different schools, geographical locations, and popula-
tions, the present research shows that targeted identity-safety in-
terventions can reduce discipline citations across at least some
range of school settings. However, it is not clear to what kinds of
schools the three participating schools generalize; thus, we make
no strong claims of generalization. As discussed below, already
efforts are underway to replicate and extend social-belonging
intervention in other middle school contexts (Borman, Rozek,
Pyne, and Hanselman (2018).

At a broad level, our results and theory imply that interventions
to remedy identity threat will be most effective in adequately
resourced contexts with room for improvement: those where iden-
tity threat is high and thus undermines teacher–student relation-
ships yet where sufficient material and human resources are pres-
ent to facilitate better outcomes. Threat may be greater in settings
in which inequalities are larger or where negatively stereotyped
students are more underrepresented (Borman, Grigg, et al., 2018;
Hanselman, Bruch, Gamoran, & Borman, 2014; Walton et al.,
2015). It may be lower, and thus identity-safety interventions may
be less relevant, when negatively stereotyped students have same-
race teachers, who may be less likely to evoke identity threat (Dee,
2004; see also Carrell, Page, & West, 2010; Wright, 2016), or in
majority-minority contexts where students who face negative ste-
reotypes may experience greater belonging (Oyserman, Brickman,
Bybee, & Celious, 2006). Identity-safety interventions may also be
ineffective or even counterproductive if racial bias in disciplinary
action is deeply entrenched so such that teacher–student relation-
ships cannot improve, or if there are barriers to better teacher–
student relationships beyond identity threat. They may also be less
relevant if factors beyond teacher–student relationships, such as
school-level discipline policies, classroom-level disruptions, or a
lack of student self-control skills, drive discipline problems. Ad-
ditionally, although we have focused on Black and Latino boys,
the specific group that faces negative behavioral stereotypes will
differ in different sociocultural and institutional contexts. In set-
tings in which Black and Latina girls or boys of other racial groups
face strong negative behavioral stereotypes and receive dispropor-
tionate discipline citations, for instance, they too may benefit from
identity-safety interventions. There may also be contexts in which
concerns about belonging pose challenges for all students. Indeed,
using the materials developed in Experiment 2, Borman, Rozek,
and colleagues (2018) implemented the social-belonging interven-
tion with diverse sixth grade students in 11 public middle schools
across a district. Tracking outcomes over sixth grade, this team
observed benefits for all students, including reductions in disci-
pline referrals, higher grades, reduced absences, and improved
school attitudes. Understanding social contexts better, and whether
and how psychological processes in them serve as barriers whose
remedy can improve outcomes for some or all students, is an
essential direction for future research.

From an applied as well as a theoretical perspective, it is
important to understand how targeted exercises to promote identity

safety in students interact with other approaches to mitigate ex-
treme disciplinary problems, such as programmatic efforts to pro-
mote identity safety (e.g., ethnic studies curricula; Dee & Penner,
2017), school climate interventions (Bradshaw et al., 2009) and, as
noted, teacher-focused interventions (Okonofua, Paunesku et al.,
2016; see also Gregory et al., 2016). In what contexts is one
approach sufficient, and how can we tell which one? In what
contexts is each approach necessary, and does each contribute
unique value? In highlighting the role of teacher–student interac-
tions, our research suggests that alternative approaches, such as
legislation or policy to prohibit suspension or expulsions for cer-
tain discipline violations most associated with racial inequalities
(“willful defiance”; Assembly Bill 420, 2014) will not be fully
effective unless steps to improve teacher–student relationships are
also taken.

These are all exciting directions for future research. Pursuing
them will deepen our understanding of students’ experience of
identity threat and how it unfolds over time in heterogeneous
real-world school contexts to shape students’ outcomes. Simulta-
neously, this work will provide further insight into how we can
bolster identity safety to mitigate disproportionate levels of disci-
pline citations and ultimately facilitate a better trajectory through
school and life for children.
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